Encered at the Post Office of New York, N. Y., 
Copyright, 1910. by Munn & Co., Inc. 
Scientific American, estabiished 1845. 

Scientific American Vol. LEXI. No. 1827. 


as Second Class Matter. 
Published weekly by Munn & Co.. inc, at 36! 


Hroaoway. New York. 


‘, 


NEW YORK, 


t JANUARY 


1911. 


Charles Allen Mann. President, 361 Broadway, New York. 
Frederick Crore. Sec y and Treas., #1 Broadway. New York. 


\ Scientific American Supplement, $5 a year. 
) Scientific American and Supplement, 7 a Ss ar 


VIEW FROM REFINING ENGINE OF THE DAILY 


TELEGRAPH PAPER-MAKING 


MACHINE 


3 


TELEGKAPH PAPER MAKING MAt HiINé VinWwW 


A LARGE PAPER-MAKING MACHINE 


4 
x 
| 


° SCIENTIFIC AMERICAN SUPPLEMENT No. 1827 


January 7, 1911 


A Large Paper-MaKing Machine 


A London Newspaper Installation 


A tarer installation of paper-making machinery 
has recently been introduced by the proprietors of 
the Maily Telegraph of London at their paper mills 
at Dartford-on-Thames. 

One of the most interesting features in the design 
of this plant is the incorporation of a refining en- 
gine, making it a component part of the paper-mak- 
ing machine. This refiner is introduced between the 
high stuff chest and the mixing box, the quantity of 
pulp being regulated before it enters the last, and is 
of the “Sciennes” new type, having specially designed 
disks, arranged to deal with a large quantity of thick 
pulp. The case is made in halves, so that access can 
easily be had to the interior. The adjusting gear is 
of a new type, making adjustment accurate and deli- 
eate. The refiner, which is capable of passing over 
one ton of dry paper per hour, and which, on oe- 
casion, has passed this quantity without difficulty, is 
driven from the back shafting engine; and as the 
exhaust steam is used for drying the paper, it is ap- 
parent that the refiner is driven free of all cost for 
power. From the mixing box, which is of special de- 
sign, the pulp passes over the sand tables to five 
flat strainers, each with brass vats, having specially 
designed inlet and outlet channels, which simplify the 
spouting and insure cleanliness. Each strainer is 
also fitted with improved scraper gear for keeping 
the surface of the plates clean, the refuse removed 
from the plates being carried along a channel to an 
ordinary jog auxiliary strainer. The pulp is fed from 
the strainers to the wire frame through a breast box, 
designed by Mr. Greig, the manager of the Dartford 
mills. The wire frame carries a wire 134 inches wide 
by 60 feet long, and is arranged so that the breast 
roll can be raised to any desired extent should this 
be considered necessary, while the breast roll is of 
special make to insure lightness and rigidity. The 
deckle has large pulleys and stiff deep slices. 

The frames are also arranged with special scrapers 
to keep the inside of the straps dry and to prevent 
splashing. Constructed of aluminium and carried on 
strong brass bars, the vacuum boxes are all arranged 
so that a box can be taken out when the machine is 
running without difficulty The couch rolls are of 
brass, the top roll being carried in special lever arm 
brackets, and the couch can be conveniently altered. 
The guardboard is of the swiveling type, while the 
spray pipe is connected up by means of brass con- 
nections to prevent the use of the usual unsightly 
rubber hose pipe. 

The press rolls and felt washing rolls are of brass 
and iron, and the wet felt rolls are of copper. Of a 
specially neat, open-faced design, the press roll 
brackets are arranged with levers and weights for 
giving pressure, and the leading rolls at the wet end 
are of the “Sciennes” patent type, arranged to relieve 
the paper of all strain. These rolls run slightly faster 
than required when the paper breaks, thus running 
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up the slack quickly when the end is put over, and 
are of great assistance to the attendants leading paper 
over wide, fast-running machines. 

There are twenty drying cylinders, each of 16 feet 
circumference, made of very fine close iron, ground 
and polished like chilled rolls, which are driven by 
means of machine-cut spur wheels, and are carried in 
special roller bearings, which reduce friction to a 
minimum. They are so balanced and run with so 
little friction, that, although each of them weighs 
over five tons, it can be moved with one finger. There 
are four felt-drying cylinders, also carried in roller 
bearings 

The steam and exhaust connections are of the 
“Sciennes” patent type, fitted at the back of the ma- 
chine, and each cylinder and felt-dryer is fitted with 
special water-lifting buckets and water traps. Each 
cylinder and felt-dryer is also provided with a patent 
steam trap, which separates each cylinder from its 
neighbor and allows only water to escape. 

The frame for the cylinders is of massive descrip- 
tion, arranged to carry them with the maximum 
rigidity at the highest speeds, and finished to a de- 
gree which leaves nothing to be desired. 

Along the front of the cylinders there are two plat- 
forms—the under one for leading the paper along the 
cylinders, and the upper to enable the attendant to 
have access to the various rolls and bearings over- 
head. The calender is fitted with chilled rolls car- 
ried in open-faced frames and ring-oiling bearings, 
and each roll is fitted with a doctor and a special air- 
blast arrangement to cool the paper. The reeling-up 
gear enables heavy reels to be turned round and 
changed without any exertion on the part of the at- 
tendant. This gear saves labor and at the same time 
it winds very hard, heavy webs. 

The machine is driven by means of two compound, 
high-speed engines, made by Messrs. Ashworth & 
Parker, the engine for the machine being fitted with 
a rope flywheel and driving the various parts by 
means of the “Sciennes” patent expanding rope pul- 
ley gearing with machine-cut wheels. This gear, 
which runs very smoothly, is driven by one continu- 
ous rope. The latter is automatically stretched by 
means of a carriage and a deadweight, so that the 
tension is always uniform. 

The engine and gearing are arranged to run the 
machine up to a high speed should this ever be re- 
quired. A platform extends the full length of the 
machine at the back, enabling the attendant to get 
any bearing without difficulty or danger, all the 
wheels being efficiently covered by guards. The back 
shafting engine runs at a constant speed, and drives 
a shaft which extends from end to end of the machine 
house, driving the refiner, stuff chests, pumps, etc., 
at one end, and the reeling machine at the other end. 
It also drives the fans for air blast, a dynamo which 
provides the electric light for the building, the power 


for the traveling crane, the fans, and also for some 
small outlying plant in the mill. This arrangement 
of taking power from the back shafting engine was 
introduced on this machine for the first time, and the 
power available from this source is more than suf- 
ficient for the machines named above, being obtained 
quite free of all cost, as the machine, under all cir- 
cumstances, is able to consume the steam in drying 
the paper. There is never any waste steam to blow 
off, and the result of this arrangement, combined 
with the excellent services throughout the mill, has 
brought the coal consumption down to an exceedingly 
low figure per ton of paper, and this too without the 
machine or the mill being pushed to produce any- 
thing other than an ordinary amount While it will 
be recognized that a reduced coal consumption per 
ton of paper is generally only to be obtained with a 
large production, yet the arrangements in this mill 
are so designed that a minimum coal consumption 
can be attained without any endeavor to produée a 
maximum output. 

The stuff pumps are of the plunger type, of very 
heavy make, and are designed specially to work under 
a high head, while the backwater pump is of the 
“Sciennes” special centrifugal type, all of brass, with 
copper piping. The vacuum pumps have _ four 
plungers, all arranged to be driven by one belt, con- 
nected up with copper piping. The excess-water 
pump is of the centrifugal type, so arranged that it 
takes all the pulp from below the wire and delivers 
it to a specially constructed tank in the beater house, 
thus insuring no waste and no labor in connection 
with keeping the pit below the wire frame clean. 

The accompanying views of this machine will give 
some idea of its size and proportion. It is fitted up 
in a spacious building, of ample width and length, 
and right overhead is a 7-ton electric crane (oper- 
ated from the floor), which is capable of handling any 
part of the machine. The re-reeling machine is 
placed at the dry end of the machine. It was designed 
specially to make very hard, evenly wound webs, and 
to run at a high speed. The reel of paper from the 
paper-making machine is put in special brackets, the 
paper being led over a leading roll, which operates 
an automatic brake. This brake maintains a_per- 
fectly uniform tension on the web from start to finish 
of the reel. It then passes over a measuring roll, at- 
tached to a counter; then from the slitting knives 
and over leading rolls to the winding-up drum. 

The reeler arms are arranged to discharge the 
webs on to the bogies, and ample freedom ts given 
to the attendant to get at all the webs without dif- 
ficulty. This machinery was designed, manufactured, 
and erected by Messrs. Bertrams, Limited, of the St. 
Katherine's Works, Edinburgh, in accordance with 
the requirements of Mr. Greig, the manager of the 
paper-making department at Dartford, the firm act- 
ing in conjunction with him. 


The Manufacture of Carbon Electrodes 

Ix the Journ. Ind. and Engin, Chem., Mr. G. A, 
Roush writes on the manufacture of carbon electrodes. 
The materials used are coke, hard and soft pitch, 
coal tar, and petroleum oil (“summer oil”); part of 
the coke may, however, be replaced by lampblack if 
electrodes of better wearing properties are required. 
The coke used is petroleum coke, containing 0.02 to 
0.06 per cent of ash; this is crushed and then freed 
from volatile matter in firebrick retorts (cost of cal 
cination about £1 per ton). The calcined coke is 
ground to dust of varying degrees of fineness, accord- 
ing to the kind of electrode required. For producing 
the finest dust a Raymond impact pulverizer is used, 
in which a grinding wheel, suspended from one end 
of a rotating arm, is forced by centrifugal action 
against a heavy ring. The crushed material is caught 
by an ascending current of air from a fan, and the 
fineness of the dust collected is controlled by regu- 
lating the speed of the fan, the heavier particles being 
allowed to fall back into the pu!verizer. With this 
machine it is possible to obtain without bolting dust 
of such fineness that 98 per cent will pass a 100-mesh 
sieve, and 92 per cent will pass a 2''mesh sieve. 
Coarser dusts are produced either in the same ma- 
cbine or in the ordinary burr mill, with or without 
bolting. The hard pitch is crushed to %-inch size 
The composition of some of the mixtires commonly 
ved is as follows: (1) For ordinary electrodes: coke, 
°> pounds; hard pitch, 110 pounds; oll, 1 gallon. (2) 
For a somewhat finer dust or a pitch of higher melt- 
ing-point: coke, 325 pounds; hard pitch, 115 pounds; 


oil, 2 gallons. (3) For a coarse dust: coke, 325 pounds; 
hard pitch, 40 pounds; melted soft pitch, .. gallons; 
oil, 1 gallon. (4) For a “carbon” to stand heat 
and wear and not to be used as electrode: coke, 325 
pounds; lampblack, 20 pounds; hard pitch, 30 pounds; 
tar, 10 gallons. The ingredients are mixed for about 
20 minutes in steam-jacketed kettles provided with 
revolving blades. The hot mixture, having a _ tem- 
perature of 265 deg. to 275 deg. F., is placed in heavy 
cast-iron hoops, and by means of a hydraulic press is 
compressed into cheeses or plugs about 6 inches thick 
and of the same diameter as the opening in the press 
in which the carbons are subsequently formed. The 
plugs are allowed to cool to 200 deg. to 240 deg F., 
and then forced through dies which are usually about 
3 to 5 per cent larger than the -desired diameter of 
the finished carbons. The pressure used must not 
be too high, otherwise the material expands so rap- 
idly on emerging from the die that the “carbon” 
splits radially from end to end. The baking of the 
electrodes occupies from 10 to 14 days, the tempera- 
ture being increased steadily, finally to 1,020 deg. 
The furnace is allowed to cool for four or five days 
before being opened. The finished “carbons” should 
have a resistance of about 0.0016 ohm per 1-inch cube, 
and be capable of conducting a current of 25 amperes 
per square inch of cross section. They are also tested 
for apparent density, real density, and content of ash. 
In the case of ordinary electrodes the apparent den- 
sity varies from 1.55 to 1.70, the real density from 
1.95 to 2.05, and the ash content from 0.1 to 0.3 per 
cent. Electrodes of amorphous carbon to be convert- 


ed into graphite by the Acheson process are prepared 
in a similar manner, the composition of the mixture 
used being: coke, 325 pounds; hard pitch, 103 pounds; 
soft pitch, ™% gallon; oil, 1 gallon; iron oxide, 5 
pounds. The finished “carbon” ready for graphit‘-a- 
tion should contain about 1.5 per cent of ash and have 
a real density of at least 2. 

Under favorable conditions, states a contemporary, 
the exhaust from a gas engine will, if passed through 
a suitable exhaust gas boiler, evaporate from two to 
two and a half pounds of steam per brake _ horse- 
power hour. Where the steam can be used this marks 
a substantial economy, and one would expect such 
boilers to be very popular. As a matter af fact, very 
few are in use. One reason is, undoubtedly, that 
these boilers are subject to serious corrosion in many 
cases, particularly where, as frequently occurs, cold 
water is used for feeding the boiler. If, in addition, 
the boiler is shut down at week-ends, it may be very 
cold when starting and will sweat. The exhaust gases 
being corrosive—especially if producer-gas is used— 
a dilute acid ‘s formed which has serious effects on 
the plates. A method of partially overcoming this 
corrosion, which is not often used, consists in feed- 
ing the boiler with water from the jackets. This 
water is, perhaps, at 120 deg., and its temperature 
prevents sweating. On the other hand, there is no 
hot water when the engine first starts after a pro- 
longed stoppage, and unless the boiler can wait half 
an hour or so, some artificial means of heating the 
boiler should then he adopted. 
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Power 


How Professor Dalby Calculates It 


Tue excellent address prepared by Prof. Dalby, as 
president of Section G, at the last meeting of the Brit- 
ish Association, has not received the attention it de- 
served. The audience was scanty, although the subject 
was attractive—“British Railways: Some Facts and a 
Few Problems.” The address as a whole was not de- 
livered; but Prof, Dalby talked about it, and received 
a vote of thanks. There was no discussion, although 
it presented many points for argument and careful 
consideration. Its interest lies principally in the com- 
parison drawn between railway working in the present 
day and in 1840. A dozen examples might be picked 
out in a few minutes. Thus, for instance, Prof. Dalby 
tells us that the gross receipts of the London and 
North-Western Railway in 1908 were twenty-two and 
a half times as much as those of the London and Bir- 
mingham Railway in 1840, and that the track mileage 
open was about twenty-two times as great. The money 
earned per mile of track open is thus practically the 
same after a lapse of seventy years. To earn the same 
amount per mile of track open, however, the trains of 
the London and North-Western Railway had in 1908 
to run 68.3 times the number of train miles that the 
trains of the London and Birmingham Railway ran 
in 1840. That is to say, in order to earn a sovereign 
a London and North-Western train has now to run 
three times the distance which it was necessary for a 
London and Birmingham train to run to earn the same 
amount. 

The most interesting portion, perhaps, of the ad- 
dress concerns the power exerted by locomotive 
engines in hauling fast trains. Here Prof. Dalby en- 
tered on highly debatable ground. He calculates the 
power in terms of tons of total load, including engine 
and tender, speed, and train resistance. He takes the 
Scotch express—Euston to Edinburgh—and he reduces 
his calculations to the form of a diagram. Typical 
trains, he tells us, weighed in 1864, 1885, and 1903, 
respectively, 100 tons, 250 tons, and 450 tons. The 
average speed in 1864 was 40 miles per hour, in 1885, 
45 miles, and in 1903 about 52 miles per hour. The 
engine powers were 100, 400, and 1,000 horse. Pre- 
cisely what the word “power” means we are not cer- 
tain, but we gather that it is not the indicated power, 
but that obtained by multiplying the weight by the 
resistance, and the velocity in feet per minute, divided 
by 33,000, which gives a result less than the indicated 
power by the amount required to overcome the inter- 
nal friction of the machinery. We do not think that 
the load was ever so small as 100 tons in 1864. The 
work was largely done by the “Problem” or “Lady of 
the Lake” class, with outside cylinders, and 7-foot 
6-inch wheels. These engines weighed full about 30 
tons, and the tender 18 tons, or, say, 48 tons, which 
left a very small proportion for the train proper, if 
the total was only 100 tons. During the “race to the 
north” in 1888, the train consisted of four coaches 
weighing S80 tons. But while we believe that Prof. 
Dalby underestimated the power required in 1864, we 
are equally certain that he overestimates it for 1903. 
No locomotive has yet been made for working express 
trains in this country which will continuously exert 
1,000 horse-power between Euston and Edinburgh, or 
Euston and Carlisle. It must not be forgotten that 
the power as stated by Prof. Dalby is that required to 


maintain speed on a level. He bases his calculations 
ve 
on the formula T—5 1/3 + —— 


256 


where T is the trac- 


tive effort. Thence he deduces that horse-power devel- 


oped at the driving wheels is— 
V ve 


We do not know where Prof. Dalby got his resistance 
formula. There are, of course, a great number from 
which to select, but that which he has chosen is 
much too high. Sinclair deduced from tests made 
on the New York Central and Hudson River Railroad 


R=2+4+—. The Baldwin Locomotive Works use 
4 
v 
R=3+—. M. Laboriette’s French experiments gave 
6 
R= 3.25 + - . Mr. Deeley, on the Midland, arrived 
281 
ve 
at R=3 + ——. If we take Laboriette, we get for 52 
290 


miles an hour 12.3 pounds per ton, and for Deeley 11.8 
pounds. Let us take the round number 12 pounds, and 
we have for 450 tons a gross steady tractive effort on 
the level of 5,400 pounds. Now 52 miles an hour is 


4,576 & 5,400 


4576 feet per minute, and = 749 H.P., or 


33,000 


75 per cent of the power stated by Prof. Dalby—a not 
unimportant difference. It is well to remember that 
in the conduct of railway traffic it is the last straw 
that breaks the camel's back. While a big engine may 
develop 700 horse-power with ease and economy, to get 
1,000 out of it may involve much waste and wear and 
tear, and the extreme probability that the driver and 
fireman having nothing in hand will fail to keep time 
with punctuality. 

Prof. Dalby asks the very pertinent question, What 
is the maximum power that can be obtaified from a 
locomotive within the limits of the construction gage 
on British railways? This, of course, refers to engines 
of normal type, and not to such monster double 
engines as that now being built for South America 
by the Vulcan Locomotive Company, Newton- 
le-Willows. He finds no difficulty in answering the 
question. “While examining the records of a large 
number of locomotive trials I discovered that if the 
indicated horse-power be plotted against the rate at 
which heat energy is transferred across the boiler heat- 
ing surface the points fall within a straight line re- 
gion, providing that the regulator is always full open, 
and that the power is regulated by means of the 
reversing lever.” He has prepared a diagram setting 
this out graphically. “The diagram indicates that the 
indicated horse-power is practically proportional to the 
rate at which heat is transferred across the boiler 
heating surface, and as this is again proportional to 
the extent of the heating surface, the limit of economi- 


cal power is reached when the dimensions of the boiler 
have reached the limits of the construction gage, the 
boiler being provided with a fire-grate of such size 
that, at maximum rate of working, the rate of combus- 
tion falls between 70 pounds and 100 pounds of coal 
per square foot of grate per hour. A boiler of large 
heating surface may be made with a small grate neces- 
sitating a high rate of combustion to obtain the re- 
quired rate of heat production. Then, although a large 
power may be obtained, it will not be obtained eco- 
nomically.” 

We confess that this proposition puzzles us. Osten- 
sibly it quite ignores the way in which the steam is 
used. The units transmitted produce the same quan- 
tity of steam per unit no matter at what rate the 
transfer proceeds, and the weight of steam is the 
measure of the power of the locomotive, no matter in 
what way it is used. But it seems to be obvious that 
if an engine is taking steam for 80 per cent of its 
stroke, it will require a greater weight per horse-power 
per hour than it will if the valve gear is cutting oif 
at 60 per cent, which is, of course, contrary to Prof 
Dalby. If he is right, then an invariable relation 
exists in every locomotive, other things being equal, 
between the quantity of coal put into the fire-box and 
the horse-power of the engine. Indeed, he expressly 
states that waste is represented by sparks ejected from 
the chimney, and that “the change in efficiency is 
small, notwithstanding large changes in the indicated 
horse-power.” Our readers will, we feel sure, agree 
with us that this is a very remarkable proposition as 
it stands. It certainly comes as a discovery, for so 
far as we are aware no one has ever hinted at the 
existence of an invariable relation between the quan- 
tity of coal put into a boiler furnace and the power 
got out of the steam resulting from its combustion. 
It has, of course, long been known that the power 
depends on the quantity of coal burned. Some years 
ago Mr. Wolff, in his book, “Modern Locomotive Prac- 
tice,” put this very tersely by saying that at high 
speeds the maximum horse-power a locomotive can 
exert is practically a constant, being determined by 
the amount of water the boiler can evaporate. If this 
were what Prof. Dalby means, then he would not have 
claimed to have made a discovery. Perhaps Prof. 
Dalby will favor us and our readers with a correction 
quite necessary if we have failed to understand him. 

It is worth while to give a few figures showing 
what must take place in a locomotive working up 
1,000 indicated horse-power. The weight of steam 
required will be about 25 pounds per horse per hour, 
or a total of 25,000 pounds. To evaporate this would 
demand at least 3,500 pounds of coal. The grate area 
is about 22 square feet in the engines of which Prof. 
Dalby speaks. Therefore, to burn 3,500 pounds of 
coal per hour, nearly 160 pounds must be burned in 
the same time per square foot, which at 52 miles an 
hour means a consumption of about 70 pounds of coal 
per train mile. Nothing approaching these figures 
obtains continuously on any English railway. That a 
big modern engine can be made to indicate consider- 
ably over 1,000 horse-power for short spurts is quite 
well-known, but this is a very different thing from a 
continuous effort such as Prof. Dalby appears to have 
had in mind.—-The Engineer. 


The Effect of Silver, Bismuth, and Alumin- 
ium on the Mechanical Properties of 
“Tough-Pitch’’ Copper Con- 
taining Arsenic 

Berore the Institute of Metals, Mr. F. Johnson 
stated that he melted electrolytic copper in a crucible, 
and added the desired quantity of arsenic in the form 
of an alloy of arsenic and copper; then the pure 
metallic silver, bismuth, or arsenic was added, the 
metal well stirred, and samples poured from time 
to time till the flat surface of the solidified ingot 
showed that the metal was at “tough-pitch.” An 
ingot 6% by 1% by 1% inches was then cast in an 
open chill mold, reheated to a bright red heat, and 
rolled to a rod 4 feet long by % inch diameter. From 
these rods pieces were cut for the mechanical tests 
(bending, alternating stress, malleabilitg, and tensile 
stress) and for chemical analysis. The chief results 
are as follows: All the “tough-pitch” samples contain- 
ing arsenic (0.26 to 0.52 per cent) show improved 
mechanical properties over the “tough-pitch” pure 
copper similarly treated. The presence of arsenic 
lowers the percentage of oxygen needed to bring the 
copper to “tough-pitch.” After hot-rolling, quench- 
ing confers greater toughness on the bars than slow 
cooling. Silver up to 9175 per cent in_ presence of 
arsenic, does not impair the hot-working properties. 
It increases tensile streng ) and raises the elastic 


: 


limit. It does not seem to influence the “tough- pitch” 
stage. Bismuth is detrimental even in presence of 
arsenic, but as much as 0.05 per cent, with 0.3. to 0.4 
per cent of arsenic, is not ruinous. Hot-working 
improves the metal containing bismuth, for further 
mechanical treatment. The effect of bismuth is to 
raise the tensile strength and extensibility, but to 
lower the elastic limit and resistance to alternating 
stress. It causes more oxygen to be required to reach 
“tough-pitch.” ‘“‘Tough-pitch” pure copper with 0.02 
per cent of bismuth is much worse mechanically than 
“tough-pitch” arsenical copper with 0.05 per cent. 
Aluminium added to “tough-pitch” arsenical copper 
so as nearly to deoxidize it (0.014 per cent) does not 
affect its hot-working properties, but lowers its ten- 
sile strength, while increasing its toughness and 
ductility. Excess of aluminium, however, (0.8 to 
0.4 per cent) is disastrous to the hot-working proper- 
ties of the metal, and impairs its mechanical proper- 
ties in the rolled condition. Microscopic examination 
shows that bismuth separates out from copper con- 
taining it, on solidification, in elongated plates or 
crystals, which separate the crystals of copper from 
one another. Excess of oxygen appears to cause the 
bismuth to separate either as metallic globules or as 
irregular masses of a bismuth oxide, which have not 
the same effect in weakening the structure as the long 
streaks of bismuth in copper containing no oxygen, 


In an address in geography before the British As- 
sociation for the Advancement of Science, Prof. A. J. 
Herbertson, in the Geographical Section, reviewed the 
progress of the science, and in the course of his re- 
marks urged the need of establishing a government 
Hydrographical Department. The absence of such a 
department would be recognized as serious if they 
considered how their water supply was limited, and 
how much of it was not used to the best advantage. 
He also argued that the information which many 
government departments were accumulating would be- 
come much more valuable if it were discussed geo- 
graphically, and if statistics were mapped and not 
merely set out in columns of figures. Many Blue- 
books would be made interesting and more widely 
used if their facts were properly mapped. 


Some of the plants of the family Crucifer@ which 
grow in pastures are distinctly poisonous. Among 
these dangerous plants are various species of mustard. 
The field mustard, or charlock, which is very common 
in many parts of France, is particularly dangerous. 
The black mustard appears to be less irritant, but it 
is not free from poisonous qualities. Its seeds seri- 
ously affect the health of cows and make their milk 
unwholesome, The whife mustard is still less poison- 
ous, but not cutirely innocent. 
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Modern Governing Mechanisms 


A Review of American and European Devices 


Or the various governing systems used by European 
and American builders of gas engines and means for 
varying the explosion pressure, and consequently the 
mean effective pressure, may be classified as follows: 

1. Constant volume of charge and variable ratio of 
gas to air. 

2. Constant ratio of gas to air and variable volume 
of charge 

3. Variable ratio of gas to air and variable volume 
of charge. 

For small engines means for simply varying the 


Fie. OTTO-DEUTZ MOVABLE-FULGRUM 


stroke of the inlet valve will answer for regulation by 
varying the quantity of a constant-ratio mixture, and 
this is used in the original Deutz gears illustrated in 
Fig. 1. The governor alters the position of the fulerum 
of the inlet-valve lever L and thereby changes the 
stroke of the inlet valve. In large engines, however, 
it is usually not practical to depend on the stroke of 
the inlet valve alone to determine the quantity cf 
mixture admitted, without imposing too much work 
on the governor and robbing it of its sensitiveness, or 
else incurring the liability of the valve to reopen 
under the suction when only light charges are to be 
admitted. For this reason nearly all the large gover- 
nor mechanisms include a mixing valve through which 
the governor controls the mixture, in addition to the 
main inlet valve for admitting the charge to the 
cylinder and keeping it there. Fig. 2 illustrates the 
Deutz mechanism used on large engines, the engrav- 
ing being made from a drawing of the 2,000-horse- 
power size. The governing is by throttling and the 
volume admitted is controlled, as in the small engin, 
by means of the movable fulerum; shifting the ful- 
crum f alters the stroke of a pair of balanced gas 
and air valves, and the fulcrum at the left of the air- 
valve spindle is also shifted, still farther altering 
the opening of the gas valve. The ratio of gas and 
air can be altered to suit the quality of gas by turn- 


Fia. 2.—DEUTZ VALVE GEAR FOR LARGE 
ENGINES 


ing a handwheel waich moves a sliding cage on the 
inlet-valve stem. 

Fig. 3 shows the form of shifting fulcrum gear de- 
vised by the Niirnberg company for varying the open- 
ing of the inlet valve. The governor shifts the roller 


* Power and the Engineer, 


By Warren H. Miller 


R and thereby varies the “leverage” of both the rocker 
arm A and the valve lever L. 

Fig. 4 illustrates the cut-off governor gear of the 
Société Alsaciénne. It is somewhat similar to some 
of the American mechanisms in that it embodies 2 
ported-cage mixing valve. The inlet valve has a con- 
stant lift. The mixing valve, shown in section in 
Fig. 5, is a sliding cylinder with ports registering 
with ports in the housing which open into the gas and 


Fig. 3.—SCHMITZ MOVABLE-FULCRUM 
GEAR 


air mains. It is divided circumferentially into air 
and gas ports in the correct ratio for the quality of 
gas used. This valve remains normally down, shutting 
the ports, as shown in Fig. 4. With each stroke of 
the eccentric rod operating the inlet valve, the valve 
is lifted until the ports register with those in the 
housing and latched in that position, allowing gas and 
air to flow through to the cylinder until the valve is 
released by a trip gear under the control of the gov- 
ernor; when the latch is tripped, the valve drops, 
shutting the ports. 

Fig. 6 shows the mixing-valve gear used on the large 
size of the Niirnberg engine, which is probably more 
familiar to American engineers than any other Con- 
tinental engine. Air is admitted throughout the suc- 
tion stroke and the gas is admitted toward the end 
of the stroke, both being shut off simultaneously at 
the end of the stroke. The quantity of gas admitted 
is varied by opening the gas valve earlier or later in 
the stroke; regulation is effected, therefore, by vary- 
ing the quality of the mixture, the volume being con- 
stant. Fig. 6 shows only the mechanism that operates 
the mixing-valve, of which there is one on each cylin- 
der, placed midway befween the two inlet valves, which 
have constant lift and are opened by the usual cam- 
rod-lever combination. <A _ bifureated arm A is piv- 


Fig. 5.—ALSACIENNE MIXING- 
VALVE 


oted at its fork ends to the outer housing and linked 
at the other end to one end of the bell crank R 
which is controlled by the governor. The valve- 
operating lever B is pivoted at its inner end to the 
eylindrical member (, which slides within another 
eylinder #, attached to the stem S of the valve; 
the lever B has a sort of rolling fulerum on the arm 
A, and when the governor lowers the outer end of 
this arm, the “heel” of the lever B strikes the face 


of the arm A later in the stroke and therefore 
opens the valve later and reduces the explosive 
mixture. The lever B opens the valve by lifting the 
sleeve E through the medium of a dog D, pivoted 
to the plunger C, and this dog is tripped at the 
end of the suction stroke, no matter at what point 
the valve is opened. When the dog is tripped the 
valve is closed by the helical springs in the bonnet. 

The governor gear of the John Cockerill Com- 


Fie. 4.—ALSACIENNE VARIABLE CUTOFF 
GEAR 


pany, of Seraing, Belgium, also belongs to the vari- 
able-aquality constant-volume class, but the mechan- 
ism is so designed that it can be used for either 
quantity or quality regulation. Fig 7 shows longi- 
tudinal and transverse sections of the Cockerill en- 
gine cylinder and the principal features of the valve 
gear. 

The inlet valve has constant stroke and a sliding 
ing air valve moves with it, so as to admit air syn- 
chronously with the opening of the inlet valve. The 
gas valve is mounted above the air valve on a concen- 
tric sleeve, and its actuating lever L is normally 
latched at the outer end by the dog D. When the 
push rod R is forced upward by the inlet cam it opens 
the inlet valve and at the same time compresses a 
spring in the housing S which is attached to the lever 
L. This would open the gas valve but for the latch ”), 
and this latch is tripped by the governor sooner or 
later in the stroke, allowing the spring at S to open 
the valve. The valve is closed at the end of the stroke 
by the downward motion of the housing 8S, due to 
the fall of the push rod R when released by the main 
cam. 

The tripping rod T is moved back and forth by a 
small eccentric on the main shaft, and its engagement 
with the dog D is timed by the governor through « 
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VARIABLE CUTOFF 
GEAR 


mechanism which shifts the pivot of the intermediate 
rocker arm. 

By extending the hollow spindle of the gas valve 
downward, unpinning the air valve from the inlet- 
valve stem and attaching it to the gas-valve spindle, 
the gear can be changed to quantity regulation. 

A very interesting English gear operating on the 
variable-quality constant-volume plan is that of Cross- 
ley Brothers, shown in Fig. 8. The usual cam-rod- 
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‘ever system opens the inlet valve against a spring. 
The nut M on the inlet-valve stem tends to carry 
the gas-valve down with the inlet valve by compress- 
ng the spring K. The gas-valve disk @ carries an up- 
ward eylindrical extension H which terminates in a 
vacuum piston P and incloses the spring K. A protected 
opening O allows air to pass in and out of the space be- 
low the piston P, and a check valve N prevents the en- 
tranee of air above the piston, but allows the escape 
of any that may be there. A “bleeder” valve J, con- 
trolled by the governor, allows more or less air ito 
enter the vacuum cylinder and vary the upward pull 
of the piston P. When the spring K is compressed 
by the downward movement of the inlet valve, it 
presses the gas valye open more or less, according 
to the amount of air admitted by the valve J and 
the resulting degree of vacuum that a given down- 
ward movement of the piston P can form above it. 
As all of the American gears excepting that of the 
Bethlehem Steel Company’s engine have been fully de- 
scribed in Power, there is no need to discuss any but 
the Bethlehem gear in this article. Fig. 9 is a sec- 
tional elevation of the mixing-valve cage and shows 
also the inlet and mixing valves and the immediate 
operating mechanism. In this gear the ported cylin- 
der attached to the inlet-valve stem which was first 
used in this country on the Westinghouse engine has 
been applied, but the ports are cut diagonally. This 
makes it possible for the governor to control both the 
area of the port openings and the length of time that 
they are open, without using trips or cutoffs. The 
sleeve S is twisted about the vertical axis by the 
governor rod, and the relative angular positions of 
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Fie. 7—VALVE MECHANISM OF THE COCKERILL 


its ports and those in the mixing-valve plunger are 
thereby varied. The mixing-valve plunger is attached 
to the upper end of the inlet-valve stem and moves 
up and down with invariable stroke, under the pres- 
sure of the cam C and the usual seating spring, which 
is not shown here. At full load the ports in the hous- 
ing sleeve register completely with those in the 
plunger, and since the total time that they connect 
is one-half of that for continuously registering ports, 
the area of the ports must be twice as great to pass 
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Fig. 8.—CROSSLEY REGULATING MECHANISM 


FOR LARGE ENGINES caps are opjectionable because the caps and the mouths 


the same amounts of gas and air. When the load 
lightens, the governor shifts the sleeve S around so 
that at each stroke the ports in the sleeve and those 
in the plunger overlap less and less, until at very 
light loads they register only during the latter part 
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Fig. 9.—-BETHLEHEM MIXING AND INLET 
VALVE AND CAGE 


of the stroke. As the ports are very wide and slant 
at a considerable angle, the governor has a very long 
“selective” range, the total movement in an 800-horse- 
power engine being about 3 inches on the surface of 
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the sleeve and 7 inches at the pin on the outer end of 
the arm. 

This gear is the latest one that has been developed 
in American practice, and both this and the Westing- 
house gears constitute an advance over English gears 
up to the present time in that they provide a variable 
cutoff without the use of any complicated trip ar- 
rangements or multiplicity of levers, links, cams, etc. 


The Sterilization of Milk 
By Dr. M. Setrrerr, 

Tue unsanitary and economically defective method 
of transporting milk in cans and pouring it repeat- 
edly before it reaches the vessel of the consumer is 
still in general use. In this way the milk is exposed 
te contamination of many kinds, and the visible 
impurities which it collects are not the least dan- 
gerous ones. The employment of cans for the trans- 
portation and sale of milk is also open to the objec- 
tion that, even when no fraud is intentionally prac- 
tised by the dealer, one customer may receive milk 
which contains much more than the normal propor- 
tion of cream, while another receives what is virtually 
skim milk. Unfortunately, however, the bottles and the 
method of sealing them which are now in use possess 
serious defects. The so-called patent bottles, which 
are closed by a porcelain stopper and a rubber ring, 
are condemned by the bacteriologist because they can- 
not be cleaned and freed of bacteria so perfectly as to 
make them fit containers for a liquid so prone to de- 
composition as milk. The bottles covered with paper 
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of the bottles are handled in transport and therefore 
necessarily become conveyors of germs. Furthermore, 
it is not practicable to make or to apply the caps by 
absolutely aseptic processes. 

ane new “uviol” method of bottling milk uses a 
seal which satisfies every requirement of bacteriological 
science and allows a perfectly aseptic handling of the 
milk. This seal is a disk of tinfoil which is coated 
on its lower side with a germ-free stiffening material 
and which comes to the bottling room in a germ-free 
package. The bottles are sterilized before being filled 
and are sealed by an automatic machine, neither the 
seal nor the mouth of the bottle coming into contact 
with a human hand during the operation. 

Another obstacle to the increased use of milk in 
large cities is the uncertainty whether the milk comes 
from healthy or from diseased cows. The old remedy 
for this state of things consisted in boiling the milk 
and thereby seriously impairing both its flavor ahd its 
nutritive value. The necessity of boiling all milk in 
order to escape the danger of swallowing disease germs 
has caused a great many persons to abstain from milk 
altogether. Those persons who prefer bottled milk in 
its natural condition to boiled milk are certainly far 
more numerous than those to whom the taste of boiled 
milk is not disagreeable. It is equally certain that 
raw milk is more effective than boiled milk in pro- 
moting the growth and incfeasing the blood supply of 
infants, whose food consists entirely of milk. 

In the manufacture of butter and cheese, also, steril- 
ization of tne milk by some method other than boiling 
is not only aesirable, but sometimes absolutely neces- 
sary. Although many butter makers pasteurize the 
milk, it is well known that the process injures the 
flavor and quality of the butter. The heating of milk 
used for cheese making, although it is enjoined by the 
new (German) cattle plague law, cannot always be em- 
ployed, because it seriously affects the formation of 
the curd. 

In the feeding of calves and pigs, also, experience 
has proved that better resuits are obtained from raw 
than from boiled milk, and the feeding value of such 
waste products as curds and whey would be greatly in- 
creased if they could be used in the raw state, without 
danger of infection with tuberculosis or intestinal 
disease. 

For these reasons the “uviol” process, which destroys 
disease germs but spares the acidifying organisms in 
milk, has been developed. The process is based upon 
the power of violet and ultra-violet rays to paralyze 
the growth of vegetable organisms. The bactericidal 
efficiency of these rays is now universally recognized. 
By the “uviol” process the germs of disease, chiefly 
tubercle bacilli and pus-forming bacteria, which the 
milk of a cow may contain, even before the veterinary 
inspector can detect the disease and remove the ani- 
mal from the herd, are killed without alterating the 
natural state of the raw milk. 

In the industries dependent on fermentation, also, 
the “uviol” process will soon find important applica- 
tions, as yeast and mold fungi are likewise destroyed, 
though less rapidly than bacteria, by ultra-violet rays. 

The success which has been attained in purifying 
water with ozone has naturally led to attempts to 
sterilize milk by means of the same agent. The ex- 
periments soon proved, however, that the conditions 
in the two cases are entirely different. In water, the 
destruction of organic matter is desirable, but in milk 
this must be avoided, if the milk is to remain fit for 
use as food. The quantities, both of organic matter 
and of bacteria, which the two liquids contain, also 
differ widely. Even the results obtained in ozoning 
water, however, appear to indicate that milk cannot 
be perfectly sterilized by direct action of an electric 
current, because the ozone generated by the current 
passes through the liquid in large bubbles, making un- 
fit for use those portions of the milk which it teuches 
and exerting no germicidal action on the rest of the 
milk. In order to sterilize milk completely without 
injuring it, the ozone must pass rapidly through it 
and come into contact with every particle. 

For this purpose Dr. Emil Wiener has made experi- 
ments with atomizers producing sprays of exceeding 
fineness, in which the diameters of the drops range 
from 12 to 20 millionths of an inch. As these drops 
are little larger than bacteria, any bacteria which they 
contain are fully exposed to the action of ozone com- 
ing into contact with the drops, and are instantly 
killed even by greatly diluted ozone. The ozone is 
then quickly removed from the milk by the same ap- 
paratus by which it is applied. In this apparatus the 
milk is atomized by a jet of compressed air, mixed 
with ozone. The milk falls to the bottom of a glass 
vessel, from which the ozonized air escapes by an 
orifice above the level of the liquid. Before the milk 
is drawn off it is thoroughly aerated by a current of 
compressed air which has been filtered through glass 
wool, calcium chloride and soda lime. In this way Dr. 
Wiener succeeded in freeing milk completely from dis- 
ease germs and toxins and improving its “keeping” 
qualities, without aff , ‘ts taste, odor, or chemi- 
cal compositiou.—!mse li: 
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Progress 


Av the end of each year it is interesting to review 
the progress accomplished and the tendencies devel- 
oped in aviation 

The most striking feature of aviation in 1910 is 
the number of remarkable exploits performed during 
its last few months Nothing seems impossible to 
aviators rhe offer of a prize of $20,000 immediately 
brings out new men who accomplish, often with loss 
of life, feats that yesterday seemed impossible. Most 
of the numerous fatalities are due to the breaking of 
parts during flight. Casualties caused by landing and 
by capsizing in squalls are comparatively infrequent 
Hence aeroplanes should be constructed with the factor 
of safety employed in other constructions and, as the 
breaking of a part is generally irreparable, all im 
portant parts should be duplicated. Several aeroplanes 
with double running rigging and rudder controls have 
been exhibited The Maurice Farman is especially 
well made in this respect, and all moving wires run 
on ball-bearing pullies 

The types which we had to review last year were the 
Voisin, Farman, Wright, and Curtiss biplanes, and the 
Antoinette, one-seated Blériot, two-seated Blériot, and 
Santos-Dumont monoplanes We will examine the 
changes made in these machines this year, and briefly 
mention the newcomers 

Last year the Voisin obtained lateral stability from 
vertical partitions, which gave it the appearance of a 
cellular’ kite This unsatisfactory device has been 
replaced by ailerons resembling those of the Farman 
Lateral equilibrium can apparently be maintained 
equally well by employing ailerons or by warping the 
sustaining planes, although warping is evidently a 
more powerful means, especially in monoplanes, 
where it is the only method in use. In biplanes, war - 
ing slightly weakens the transverse frame. In very 
large biplanes, ailerons would probably be used exclu 
sively 

Last year the Wright had an elevating rudder in 
front, but none behind, and was consequently very 
unstable. Its stability has been very greatly improved 
by adding a horizontal rudder behind, which works 
in combination with the forward rudder. This result 
suggested to constructors the possibility of suppress- 
ing the forward rudder altog: cher. This was done in 
the case of the Voisin biplane, which subsequently 
made the remarkable flight from Paris to Bordeaux. 
Wright and Farman have also obtained excellent re- 
sults from the suppression of the forward rudder. 
For the present, however, Farman, together with 
Maurice Farman and Sommer, retains the combined 
forward and after rudders. 

The possibility of flying with a single horizontal 
rudder, placed at the stern, shows that the true type 
is that of the French school, the monoplane construct- 
ed on the model of a bird. As I predicted last year, 
this form has triumphed over the American type, 
having a forward rudder which tends to destroy the 
equilibrium. 

This year two new biplanes have appeared, the 
Brégnet and the Goupy, which resembles monoplanes 
in the relative positions of the sustaining planes, 
motor, rudder, and pilot This is the true type of 
aeroplane, whether monoplane or biplane. The biplane 
construction allows the sustaining surface, and conse- 
quently the load, to be increased almost indefinitely. 
The monoplane opposes less resistance to forward 
motion and can therefore attain greater speed with 
equal power. It also maintains its equilibrium better 
in high winds, owing to its greater velocity and its 
greater weight in proportion to surface, and because 
its single plane is less affected by gusts and eddies 
than the superposed surfaces of the biplane 

Whatever the type of aeroplane, the aviator is far 
better protected from injury, in the event of a bad 
landing. if his seat is behind the motor than if he 
sits in front, exposed to the first shock and liable 


to be hit in the back by the motor. 

The monoplanes have changed little during the 
year. The Antoinette remains tly as it was and 
the one-seated Blériot has undergon. very slight modi- 


fications The Blériot with two seats beneath the 
wings has given place to a form in which pilot and 
passenger sit, side by side, in the position occupied 
by the pilot of the smaller machine. ‘I Santos- 
Dumont remains unchanged This machir is far 
safer than is generaliy believed and it would work 
well, if a sufficiently light, low-power motor could 
be obtained. 

Among the new monoplanes, the Hanriot, which 
resembles the Antoinette, has performed very well 
in the contests in which it has taken part. The 
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Tellier is a modified Blériot, with especially well- 
constructed rigging. The Nieuport is a machine 
of peculiar type which opposes very small resistance 
to forward motion. The Sommer closely resembles 
the Blériot. The Esnault-Pelterie looks like a great 
bird and in a beauty contest I would award the high- 
est prizes to this machine and the Antoinette. 

It is almost impossible to give complete and exact 
descriptions of- the different types, because their 
motors and the area and curvature of the planes are 
not the same in all machines of the same type. One 
Blériot, for example, has a 25-horse-power motor, a 
greatly curved sustaining surface of 172 square feet, 
and a speed of 37 miles per hour; another has a 
50-horse-power motor, a slightly curved surface of 
150 square feet, and a speed of 65 miles; a third 
has a 100-horse power motor, a perfectly flat surface 
of 129 square feet, and a speed of 81 miles. The form 
of the curvature varies greatly in the different types. 
Antoinette always employs the are of a circle, but 
the wings of most other machines have a maximum 
curvature near the front, and some have an inverse 
curvature close to the edge. Some machines have 
flexible wings. These diverse forms have been adopted 
after testing a few surfaces with the dynamometer. 
We are still far from perfection and we have no very 


precise data to guide us to it. All constructors, ex- 
cept Henry Farman, employ thick wings. The center 
of gravity has searcely shifted In monoplanes it 


lies almost immediately under the wings and rela- 
tively higher than in biplanes, where it is situated 
from 12 to 16 inches above the lower plane. The 
stabilizing planes contribute to support in the one- 
seated Blériot and the machines of both Farmans, 
Voisin, and Sommer, but not in the two-seated Blériot, 
the Antoinette, Esnault-Pelterie, or Hanriot. Which 
of these systems is the better? We see that Blériot 
employs both. 

In some machines the pilot is placed in front of 
the motor, in others behind it. The distance between 
these two principal weights varies from nothing in 
the Wright, where the pilot sits beside the motor, 
to 13 feet or more in the Antoinette, which is the 
most sluggish in evolution of all aeroplanes. Blériot 
seems to have found the happy mean, which allows the 
bow to be raised quickly enough to land easily and 
safely. 

All aviators are now agreed in preferring the start 
from wheels, which Wright, the only one who did not 
employ it, has at last been forced to adopt. With 
the great and swift machines of the future, skids and 
rails may again become necessary. In landing, some 
aviators use wheels, some skids, and some employ both 
skids and wheels. Blériot and Voisin rely entirely 
on wheels, but this is a bad plan, because the ma- 
chine runs a long distance on the ground and may 
be upset by a stone or a hole. A better system is that 
employed by Farman, Sommer, and Hanriot, in which 
skids pushed down to the ground after striking, take 
the load from the wheels and quickly bring the ma- 
chine to a stop. There is also a tendency to use 
retractile starting wheels and to land on the skids 
alone. In my opinion this is the best method. It 
has been proved that if the pilot has an unobstructed 
view in front he can land very gently, without employ- 
ing springs, even with the heaviest machine. In 
monoplanes the shock of landing is often increased by 
the fact that the pilot cannot determine the instant of 
striking with precision. A skid flanked by two wheels 
is often used in monoplanes. This excellent plan has 
been adopted by Esnault-Pelterie and Nieuport. 

Systems of rudder control show as much diversity as 
they did last year. I prefer Blériot’s well-known sys 
tem, which is also employed by Tellier. The same 
effect is produced by the single lever of Farman and 
Sommer. Several pilots have passed from Farman 
to Blériot machines and have at once guided the latter 
perfectly. The same movements are required in both 
machines— forward for rising,” backward for descend- 
ing, to right or left for warping the planes or inclin- 
ing the ailerons—and in both the steering rudder is 
operated by the feet. The Blériot system, however, 
with its little wheel directly in front of the pilot and 
turned with either hand, appears more practical. 

Great improvements have been made in the con- 
struction of aeroplanes during the past year. Some 
makers turn out machines in stock sizes, with all of 
their parts carefully finished. The Blériot and Esnault- 
Pelterie machines are particularly well made. A few 
aeroplane makers are beginning to construct frames 
entirely of steel tubes. Voisin shows a machine built 
of tubes which are joined without brazing. Steel 
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tubes, in addition to their other merits, keep their 
shape when exposed to dampness, which rapidly warps 
wooden frames. On the other hand, steel deteriorates 
when subjected to vibration, and airship builders 
have encountered serious difficulties in the construc- 
tion of long gondolas of steel tubing. Hence I should 
prefer to retain wood as the main constructive mate- 
rial, although steel tubes might advantageously be 
substituted for some of the vertical supports. The 
Antoinette machines are always flawless in construc- 
tion. TI am glad to see that several constructors are 
substituting steel ropes, like those used in ships, 
for the piano wire, which breaks so frequently. 

The wooden propeller has finally won the field. This 
year the metal propeller is employed by Voisin alone. 
The wooden propeller is more efficient than the metal 
propeller, because it is perfectly smooth, and it is 
also far safer. Reducing gear is seldom used, although 
it presents certain advantages. Bréguet has carried 
five persons with a propeller geared to make 600 
revolutions per minute. The direct drive is preferred, 
however, because of its lightness and simplicity. The 
diameter of the propeller, which last year was gener- 
ally about 7 feet, has been increased to 8% or 9 feet. 
A large propeller, geared down to 600 revolutions, 
would be desirable for a machine of great surface 
carrying several passengers, but for a small and swift 
monoplane the propeller attached directly to the motor 
shaft is preferable. Twin propellers are used in few 
machines except the Wright and the Lioré. They 
present little advantage and increase the chance of 
accident. Chauviére exhibited at the Salon d’Aviatien 
an interesting device for testing propellers on an auto- 
mobile. 

Many pages might be devoted to motors. Last year 
we had few light-weight types, but there are many this 
year. At the head of the list stands the admirable 
Gnome motor with which many of the remarkable 
recent feats of aviation have been accomplished. 
Many persons, at first, did not believe in the rotary 
motor, but they have been compelled to accept the 
facts. This admirably simple device represents the 
true type of aeroplane motor and a step toward the 
ideal turbine motor. Many- motors with four and eight 
cylinders are highly esteemed, but none of them rivals 
the Gnome in lightness. Among the air-cooled motors 
the Esnault-Pelterie is remarkable on account of the 
severe tests which it has passed successfully. Still 
more notable is the splendid performance of the An- 
toinette water-cooled motor which accomplished 1,300 
miles in one week at the Bordeaux meeting. This 
would be a pretty good record for an automobile. The 
aeroplane motor is evidently becoming sharply differ- 
entiated from its elder brother, the automobile, and 
is assuming a form especially adapted to its own work. 
Aviators are beginning to demand, in addition to the 
greatest attainable lightness, a small consumption of 
fuel and a range of speed which is indispensable for 
landing. It is dangerous to descend rapidly with the 
motor working at full speed, but if the ignition is cut 
off and the descent made by soaring it is impossible 
to start the motor again if a forward impulse is needed 
on approaching the ground. If the motor would be 
kept going at a very slow speed, which could be in- 
creased at the critical moment, the descent could be 
made with perfect safety. 

Two very original and interesting aeroplanes were 
exhibited at the Salon by Fabre and Coanda. The 
Fabre machine is the only aeroplane that has ever 
risen from and alighted on water. Its trussed frame 
appears very strong, but it would be better to conceal 
the trusses inside thick wings. The Coanda aeroplane 
has a fantastic appearance. The resistance to progres- 
sion is reduced to a minimum. The form of the 
wings, which are made of wood, was adopted after 
numerous tests made on rapid railway trains, but the 
wings appear weak, as they have neither vertical nor 
horizontal braces. This machine is to be driven by a 
turbine which the inventor expects to develop aston- 
ishing power. 

Inventors have not made much progress this year. 
The Salon had little to show except slight improve- 
ments on the types of last year. The audacity of the 
pilots, however, stimulated by the offer of large prizes, 
has revealed unsuspected qualities in the aeroplanes. 
Let us hope that the invention of new types will be 
similarly encouraged next year. The dearth of novel- 
ties at the Salon does not mean that Blériot, Farman, 
Voisin, the Wrights, and other inventors are resting 
on their laurels. All of them are testing new ma- 
chines, but only a novice can venture to exhibit an 
invention in the experimental stage. 
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\ general tendency toward uniformity of type 1s 
noticeable. The monoplane and the biplane are pro- 
eressing along the same lines, although their goals 
different. 

rhe time has come to build touring aeroplanes 
which will not break in the air. The pilot and the 

assengers should be comfortably installed in cars 
rely mounted inside the frame, where they will 
protected as completely as possibly against the 


violent shock which is always liable to occur in land- 
ing on bad ground. 

A good method of quickly stopping the aeroplane, 
after landing, is required. There is still room for 
much improvement in the forms of wings and pro- 
pellers, and in diminishing the resistance to progres- 
sion. It is also necessary to organize soaring contests 
and to offer large prizes for the smallest angle of 
ascent. At present, what is called a soaring descent 
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is a swift motorless dash down a grade of nearly 15 
degrees. 

These are a few of the important problems that 
await solution. With the motors now available this 
year’s astonishing feats of aviation can easily be sur- 
passed. In 1911 we may expect to see the long-distance 
races which marked the early years of the automobile 
repeated with aeroplanes.—Translated for the Scren- 
Tiric AMERICAN from L’Aerophile. 


The Limits of Our Chemical RAnowledge 


Tur last few years have enriched science and tech- 
nology with discoveries and inventions of the most 
sensational character. It is not surprising that a 
generation which has witnessed the discovery of Roent- 
gen rays and radium, and the development of wireless 
telegraphy, airships, and aeroplanes, should become 
blase, and refuse to be greatly impressed by anything, 
The brilliancy of the new discoveries casts into the 
shade the years of patient toil which preceded them, 
and also the numberless problems that yet remain 
unsolved. 

We know to-day that there is no specific “vital 
force” which gives vitality to all living creatures. We 
think we know that life is merely the sum of the 
biochemical processes which take place in the indi- 
vidual cells of the organism, and that these processes 
are governed by the same laws that govern chemical 
reactions in the laboratory. But the chemical proc- 
esses of the body, though similar to those which we 
have learned to control in the laboratory, are exceed- 
ingly complex, and we know very little of their de- 
tails. 

Many persons are surprised when they are told that 
it is impossible, in some cases, to detect adulteration 
of food, and can searcely believe that science is still 
so impotent. Most articles of food are natural prod- 
ucts and consist mainly of the very complex organic 
substances. When it is explained that we do not know 
the chemical structure of albumen, the most important 
constituent of every animal and vegetable cell, and 
that most of the substances which give foodstuffs their 
characteristic flavors and odors cannot even be chemi- 
cally defined, it may be understood why the chemist 
finds it very difficult, and often impossible, to distin- 
guish pure from adulterated wine, or genuine from 
artificial butter. 

The statement that we do not know the chemical 
structure of albumen does not mean that we are en- 
tirely ignorant of the composition of albumen. We 
know that albumen contains certain chemical elements, 
combined in certain proportions, but this knowledge 
does not give a mental picture of the structure of the 
albumen molecule. 

Quantitative analysis suffices to explain the com- 
position of most minerals and inorganic salts, but 


the quantitative determination of the elements of an_ 


organic compound gives little knowledge of the chemi- 
cal structure and character of that compound. In view 
of the small number of elements—carbon, oxygen, 
hydrogen, and nitrogen—which make up most of the 
countless and infinitely diverse organic compounds, 
percentages mean nothing, and arrangement or struc- 
ture is everything. In many instances two or more 
obviously different ‘substances have precisely the same 


Some Modern Problems 


By Dr. William Eichholtz 


percentage composition. For example, formaldehyde, 
the aqueous solution of which is well known under 
the name formalin, is identical in percentage com- 
position with grape sugar and some other carbohy- 
drates. 

The chemical investigation of natural products is 
made more difficult by the almost invariable associa- 
tion of a number of similar and nearly related “homo- 
logous” compounds. Butter, for example, contains a 
long series of fatty acids, which shade into each other 
so gradually that the series can only be resolved into 
a number of groups, which defy anaiysis into their 
individual members. Fruit juices similarly contain 
series of organic acids. 

The systematic methods of inorganic analysis are 
therefore inapplicable to organic bodies and the re- 
proach cast upon food analysis has very little justifi- 
cation, for it is not, and it never will be, possible to 
determine the ingredients of animal and vegetable 
products by the rigid system and with the absolute 
certainty with which a skilled chemist can analyze 
the most complex of inorganic substances. 

In many cases, the adulteration or falsification of 
food products can be detected only by means of some 
unimportant ingredient which happens to produce 4 
striking reaction. For example, genuine honey contains 
microscopic grains of pollen. If these are absent, the 
genuineness of the honey may be doubted. Unfortu- 
nately, however, the adulterators keep pace with the 
progress of science and mix artificial pollen grains 
with their artificial honey. All margarine sold in Ger 
many must, according to law, contain an admixture 
of oil of sesame, which produces a brilliant color when 
the reagent furfurol is added. Without this admixture 
of oil of sesame, it would be very tedious and difficult 
to distinguish margarine from butter. This can be 
done, in some cases, by determining the proportion of 
volatile fatty acids, which are usually more abundant 
in butter than in margarine. The quantity of these 
volatile acids in butter, however, varies with the sea- 
son, the stage of lactation, and the breed of cows, 
and it sometimes falls below the prescribed limit. It 
is especially difficult to discover whether a specimen 
of butter is adulterated with margarine, and if so, 
to what extent, and in many cases it would be quite 
impossible to detect such adulteration without the 
compulsory “latent coloring” of margarine with oil 
of sesame. 

The detection of adulteration and falsification in 
wine is still more difficult. It is known that there are 
mixtures sold as wine, which contain not a drop of 
grape juice and which yet defy detection by chemical 
analysis. The chemist cannot even distinguish the 
coloring matter of red wine from that of huckleber- 


ries, probably because the two are chemically identical. 

The consumer, however, cares nothing for chemical 
identity. He wishes to know the source of his food, 
but in this inquiry the chemist is restricted to limits 
fixed by nature. In one instance these limits have 
recently’ been transcended, but not by the chemist. 
The nice discrimination between varieties of albu- 
men which chemistry is unable to make has been 
brilliantly accomplished by biological science. 

If an extract of horse flesh, or the serum of horse 
blood, is injected repeatedly during a considerable 
period into the circulation of a rabbit, a substance 
called an antitoxin, which precipitates the albumen 
of horses, and that alone, is formed in the blood of 
the rabbit. Hence, if the serum of the rabbit which 
has been thus treated is mixed with an extract made 
from suspected meat, the presence of horse flesh in 
the meat will be indicated by the formation of a 
precipitate. This method is already extensively em- 
ployed for the detection of horse flesh in sausages. 
An antitoxin which precipitates human albumen 
alone, and which is useful for the detection of human 
blood in the investigation of crimes, is prepared by 
a similar process. 

This biological reaction, which is called Uhlenhuth’s 
reaction, from the name of its discoverer, is distin- 
guished from most chemical reactions by its delicacy 
and precision. It can be applied with suecess to ex- 
ceedingly small quantities of matter. 

Our chemical knowledge, then, is still very im- 
perfect, but it must not be forgotten that chemical 
problems are proposed by nature and are as numerous 
as the products and processes of nature. Every 
natural product theoretically presents three problems: 
its composition, its utility, and its artificial or syn- 
thetic production. 

Technical problems which are not of chemical nature 
are usually accompanied by their solutions on their 
first appearance. 

The necessity of traveling 60 miles an hour was 
not felt until long after the steam engine had been 
invented. Such wants are rather suggested, and 
slowly impressed upon conservative humanity, by the 
existence of means of supplying them. Hence tech- 
nical inventions are thankfully received as unexpected 
gifts, while chemical discoveries are regarded as long 
deferred payments of just dues. There are exceptions, 
however, to both of these rules. The problem of 
flight has occupied humanity for thousands of years 
and, on the other hand, synthetic chemistry has given 
us medicines, dyestuffs, and other substances which 
have become indispensable, although they occur no- 
where in nature, but were created in the chemical 
laboratory.—Ueber Land und Meer. 


How Birds Work Together 

TurNSTONE is the name of a variety of shore-birds 
that are allied to the plovers and the sand-pipers. 
This name has been given to them because of their 
singular manner of feeding. With their strong bills 
they turn over the small stones lying in the sand of 
the beaches to find the insects that may be sheltered 
underneath. If the stone prove too heavy for the 
bill, they push it over by applying the breast to the 
upper side. Frequently a number of these birds will 
work together to turn over an object that is too heavy 
for one alone to move. 

Two little workers were once seen busily endeavor- 
ing to turn over a dead fish that was fully six times 
their size. They were boldly pushing at the fish with 
their bills and then with their breasts. Their en- 
deavors were, however, in vain, and the object re- 
mained immovable. 

Then they both went round to the opposite side and 
began to scrape away the sand from beneath the fish. 
After removing a considerable quantity, they again 
came back to the spot where they had been, and went 
onee more to work with their bills and breasts, but 
with as little apparent success as before. Nothing 
daunted, however, they ran round a second time to 


the’ other side and recommenced their trenching op- 
erations with a seeming determination not to be baf- 
fled in their object, which evidently was to under- 


“mine the dead creature before them in order that it 


might be the more easily overturned. 

While they were thus employed, and after they had 
labored in this manner at both sides alternately for 
nearly half an hour, they were joined by another of 
their species, which came flying with rapidity from 
the neighboring rocks. Its timely arrival was hailed 
with evident signs of joy. 

Their mutual congratulations being over, they all 
three set to work, and after laboring vigorously for 
a few minutes in removing the sand, they came round 
to the other side, and putting their breasts to the 
fish, succeeded in raising it some inches from the 
sand, but were unable to turn it over. It went down 
again into its sandy bed to their manifest disappoint- 
ment. 

Resting, however, for a space, and without leaving 
their respective positions, which were a little apart 
the one from the other, they resolved, it appeared, to 
give the work another trial. Lowering themselves, 


with their breasts. close to the sand, they managed to 
push their bills underneath the fish, which they made 


to rise about the same height as before. Afterward, 
withdrawing their bills, but without losing the ad- 
vantage which they had gained, they applied their 
breasts to the object. This they did with such force 
and to such purpose that at last it went over and 
rolled several yards down a slight declivity. It was 
followed to some distance by the birds themselves 
before they could recover their bearing. 

To Color Tin Solder Yellow.—Prepare first a satur- 
ated solution of blue vitriol in water, dip a polishing 
stick into it with which the place to be soldered is 
moistened. Touch the spot thus moistened with an 
iron or steel wire or rod. If this is frequently re- 
peated copper will be deposited. To produce yellow 
color the spot is moistened with a mixture of 1 part 
of saturated aqueous solution of white vitriol and 2 
parts of blue vitriol solution by means of a zinc rod. 
The spot is to be finally rubbed with gilding powder 
and polished with the burnisher. In the case of gilded 
objects, the coppered spot should be coated with a 
thin cove:ing f gr™ or isinglass solution, dusted with 
bronze powders, ard after drying, brushed smooth. 
For «'!ver ar icies the eoppered place is to be rubbed 
with vering powder, brushed and polished. 
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The 


Results of the Metropolitan Museum's Expedition 


By H. E. Winlock 


Temple of Hibis 


During the past winter the Egyptian Expedition of 
the Museum has conducted the excavations at the 
Temple of Hibis in Kharga Oasis. The temple is one 
built chiefly in the reign of Darius the Great, about 
the beginning of the fifth century before Christ, and 
its clearing was undertaken by tue expedition be- 
cause of its importance as the only architectural 
monument of the period between the decay of the 
Theban Kingdom and the conquest of Alexander the 
Great which exists to-day in good preservation. 

Prof. Gasten Maspero, Directeur Général du Service 
des Antiquités d'Egypte, assigned M. Emile Baraize, 
an engineer of the service, to the task of consolidat- 
ing and restoring the temple at the expense of the 
Egyptian government while it was being cleared by 
the expedition. The latter owes its acknowledgments 
to Prof, Maspero for making it possible to conduct 
the two pieces of work—the clearing and the restora- 
tion of the temple—in co-operation, and especially to 
M. Baraize for his unfailing helpfulness, not only in 
the special task he was undertaking on behalf of the 
service, but also in all of the other work connected 
with the exeavations. The collating of previously 
published copies of the temple hieroglyphic inscrip- 
tions with the originals and the copying of inserip- 
tions and scenes which have not been published here- 
tofore or which have been brought to light during the 
past winter were started by N. de G. Davies of the 
expedition, In connection with and supplementing 
the Davies copies Friedrich Koch has begun a series 
of photographs which it is hoped to finish during the 
coming season, and which it is intended shall be a 
complete record of all the reliefs and inscriptions in 
the temple. The Greek decrees mentioned in the ex 
pedition’s last report, as well as some new decrees, 
shorter inscriptions, and graffiti found this year, have 
been copied and are being prepared for publication by 
H. G. Eviyn-White, while the plans and architectural 


gave up some of the land about the eastern gateways. 
These questions took up a great deal of time through- 
out the winter, and their ultimate solution was almost 
entirely due to M. Baraize, but meanwhile, about the 
middle of December, a preliminary agreement had 
been arrived at, a light railway was installed similar 
to that which had been in use at Lisht, and excava- 
tions were begun at the portal of Darius and pushed 
westward. From the very beginning of the excava- 
tions, fallen blocks from the temple were found, buried 
to greater or less depths in the soil and drift-sand. 
First to be cleared was the portico of Nectanebo. Part 
of the screen walls of the north and south sides had 
always remained visible above the surface, but in the 
course of the excavations practically all of the col- 
umns and cornice which had risen above these two 
sides were brought to light, lying just as they had 
fallen, each stone in relation to the next in such a 
way that a reconstruction of the elevation could be 
definitely made. As the work proceeded through the 
great eastern doorway of the temple, the fallen blocks 
were found in greater and greater numbers until, 
when inside the large hypostyle hall, the removal of 
the sand brought to light a mass of stones in great 
confusion, filling the hall to a depth of several meters 
above the pavement (Figs. 5 and 2). These were the 
drums and capitals of six fallen columns and the 
architraves and roofing-slabs which had been sup- 
ported by them. Most of the columns could be com- 
pletely recovered, but the majority of the pieces from 
the roof were so broken that to restore them to their 
orginal positions was found to be impossible. In 
order to continue the clearing, all of them had to be 
removed, but as the greater part were extremely 
massive the process was slow and difficult (Fig. 1). 

At this time the force of workmen numbered nearly 
two hundred; and as it was impossible to employ so 
many in the hypostyle, the majority were transferred 


trenches were sunk below the surface to bed rock. 
On the west the work had to be stopped within ten 
meters of the temple wall; but on the south, where 
the cultivation did not approach the temple so closely, 
a much larger area, covering about three thousand 
square meters, was cleared (Fig. 3). The work at 
this point was extended early in February to a low 
mound rising on the edge of the cultivation where 
traces of buildings had been found on the surface. 
The greater part of the rest of the season was spent 
in exploring the network of mud-brick walls uncov- 
ered here. At the end of the work some modern 
structures were removed from among the eastern 
gateways, but no other attempt to excavate in the 
palm grove has yet been made. The work in the 
field was brought to a close the first of May. 

The consolidation and restoration of the temple 
by M. Baraize was begun about the middle of Jan- 
uary and continued to the end of the season. A great 
deal of this time was spent in replacing with new 
masonry the stones in the lower courses which had 
been eaten away by the moisture and salts in the 
soil in which they had been buried, in order to make 
the walls capable of sustaining their own weight 
after they were exposed. In the case of one partly 
fallen column in the hypostyle hall, this operation 
necessitated the taking down of the standing courses 
and the complete renewal of the foundations. In 
addition a great deal of the fallen structure recov- 
ered in the clearing was restored to its original po- 
sitions. In the hypostyle two of the six fallen col- 
umns were set up again and some parts of the screen 
wall and columns of the offering hall; a great many 
blocks of the fallen cornice from the exterior and 
some of the frieze at the top of the walls inside the 
temple were replaced; and the greater part of the 
west wall of the temple was rebuilt from the bottom 
courses to its original height, such of the blocks as 


FIG, 2.— HYPOSTYLE HALL, LOOKING EAST AFTER 
SAND, SHOWING FALLEN ROOF AND 


drawings are being done by liam J. Jones, both of 
whom are members of the exp: n 

The field work in the oasis bexun the first of De- 
cember. As the temple is situated |i e midst of the 
peasants’ farms, the first step was pen negotia- 
tions with the land owners of the neig hood, with 
a view to procuring a place where tl arth and 
sand from the excavations could be dumj«d and ob- 


taining the title to some of the land in private pos- 
session adjoining the ruins which it was desirable to 
dig. Eventually an arrangement was made by which 
the expedition was abl » dump into a low salt marsh 
at the foot of the temple hill, and in exchange for this 


filling and improvements ot their lands, the owners 
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THE REMOVAL OF THE 
COLUMNS 


THE EGYPTIAN EXPEDITION 
to the excavation of the exterior. Eventually, as the 
entire task of transporting the blocks in the hypostyle 
was undertaken by M. Baraize, all of the expedition’s 
workmen were engaged in running spurs of the light 
railway around the north and south sides of the 
temple, and in clearing away the larger drifts of sand 
and débris collected there. In this way two side- 
openings were found into the offering hall, by which 
the chambers in the back of the temple could be en- 
tered and cleared while the hypostyle was still 
blocked. The excavations on both sides of the tem- 
ple were carried on by means of the railway down 
to the ancient surface level To the north an area 
of over one thousand square meters was dug in this 
way to a depth of two or three meters, and sounding 


Fig. 1.— HYPOSTYLE HALL, TEMPLE OF HIBIS, KHARGA. LOOKING WEST, DURING 
THE COURSE OF THE REMOVAL OF THE FALLEN BLOCKS 


were missing being replaced with new masonry. The 
restoration is to be continued next year in conjunc- 
tion with the further excavation. 

The clearing and rebuilding of the Temple of Hibis 
has disclosed new features in the plan and decoration, 
including some interesting reliefs which have been 
brought to light on walls heretofore buried. One 
shows the king, Darius, in a boat, picking papyrus 
flowers to offer to the god Min, and another, the god 
Sutekh the popular deity of the oasis, slaying the 
Serpent of Evil (Fig. 4). In the ruins of the portico 
of Nectanebo there was found, besides the complete 
columns from the north and the south rows which are 
to be reerected, an isolated capital of elaborate 
papyrus-flower form in excellent preservation, with, 
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coloring almost intact. It is probably the capital 
of one of the four columns of the almost completely 
destroyed eastern facade, but although its position 
has been ascertained with a good deal of certainty, 


ot enough of the column and substructure remains 


to replace it. It has therefore been brought to the 
M-tropolitan Museum of Art. 
\dditional knowledge of the history of the temple 
s been gained also by the excavations. A fragment 
was found of an offering bow! of dark blue schist, 


way like those at Kom Ombo and Edfu has been 
discovered and dated to the reign of Ptolemy II, 
Philadelphos (B. C. 285-247) from a fragment of the 
dedication inscription in Greek. Among the fallen 
blocks of this wall there have been found a great 
many pieces of relief of the reigns of Ptolemy III, 
Euergetes (B. C. 247-222) and of a later Ptolemy and 
his consort Cleopatra, but it is impossible to tell yet 
whether they come from decoration of the wall itself 
or from some other structures which may have ex- 
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ment and one Heraklios built piers in the hypostyle 
to support the then endangered roof. 

But from the third or fourth century after Christ 
evident signs of decay are noticeable. The inclosure 
walls were broken in places and private houses en- 
croached on the temple area. From these the excava- 
tions recovered coins, ostraka, a bronze lamp, and a 
good deal of pottery. At the abandonment of the 
temple as a place of pagan worship the dwellings were 
built against the outside walls and among the col- 


FIG, 4.—RKELIEF FROM_NORTHWEST CORNER OF HYPOSTYLE HALL. FIG. 3.—GENKRAL VIEW OF THK EXCAVATIONS SOUTH OF THE TEMPLE. IN THE FOREGROUND 


SUTEKH SLAYING THE SERPENT OF EVIL, REIGN OF DARIUS 


PART OF THE FOUNDATIONS OF PTOLEMAIC BUILDING 


FIG. 5,—HYPOSTYLE HALL VIEWED FROM THE TOP OF THE TEMPLE AFTER THE REMOVAL OF THE SAND, SHOWING FALLEN ROOF AND COLUMNS. 


dedicated in the reign of Apries (B. C. 588-569), which 
had been apparently a piece of temple furniture and 
which therefore points to the existence of a temple 
on this site at least as early as the Saite period. Of 
the existing temple two stages of construction have 
been deterinined earlier than the reign of Nectanebo, 


and in Ptolemaic tim iditions and changes were 
made which have heer ' Known hitherto. An ex- 
terior on all surro:wing all of the temple ex- 


cept the east ‘egace ani inclosing a narrow passage- 


THE EGYPTIAN EXPEDITION 


isted near by. Indeed, the whole site seems to have 
flourished throughout the Ptolemaic period, as besides 
these structures and the inclosure walland pylons on 
the east already known, there were discovered on the 
south the foundations of a large Ptolemaic brick 
structure with a stone portico and near by were found 
coins, pottery, and small bronze ex-votos which had 
been originally in the temple. This prosperity con- 
tinued at least to the first centuries of the Roman 
period, when a certain Hermais dedicated a new pave- 


umns of the hypostyle halls, and in the northeast 
corner there was erected a small Christian church. 
Fragments of glaze found in connection with this 
last occupation show that it continued until after the 
Arab conquest, archwological evidence which it is 
possible to verify inscriptionally by several Coptic 
graffiti in the tombs of the Necropolis el-Baguat and 
on the rocks of Gebel-et-Tér. Among these latter is a 
prayer & da date@ in the eighth century after 
Christ »y “everus, son of th» Pagarch of Hibis. 
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What is the Ether? 


The History and Necessity of a RemarKable Conception 


Since the time of Newton, physicists have seen the 
need of assuming an ether to explain “action at a 
distance,’ or the passage of electric and magnetic 
forces through empty space Though these phenom- 
ena have been thoroughly studied through experimen 
tal research, comparatively little work has been done 
to deduce from the laws and facts at our disposal the 
real properties and conditions of the ether. The con- 
cepts of an ether have generally been so mystical and 
vague that scientists have shunned the task of corre- 
lating or confirming them. But more recently science 
has realized the importance of this realm of inquiry. 
Lorentz, Larmor, Thomson, Kelvin, Lodge, and others 
have sought some basis of experimentation and have 
attempted to build complete and consistent theories. 
Results are slowly accumulating, more definite hy 
potheses are being formulated, and perhaps a_ few 
more decades will give us a fairly complete knowledge 
of this understratum of nature 

The first important theory of the ether was devel- 
oped by Green and others, in the early part of the 
nineteenth century. The ether was regarded as a kind 
of incompressible jelly, easily set a-quiver by the mo- 
tions of the molecules and able to transmit this mo- 
tion, through its vast bulk, to the ends of space. And 
yet, for any motions of matter other than the mole- 
cular, the ether was thought to act as a perfect fluid. 
This provision was necessary to limit the ether to 
transverse vibrations Owing to the increasing de- 
mands which new discoveries in optics made upon the 
theory, it was abandoned 

One of the most prominent theories which have 
been brought forward, was that connected with Max- 
well's electro-magnetic theory of light The ether 
was assumed to be a turbulent fluid, the particles of 
which oscillate, revolve, or in some way change their 
condition, causing the rapidly alternating “polariza- 
tions” which Maxwell used, to explain his concention 
of the electro-magnetic wave. Sir William Thomson, 
in the Philosophical Magazine for June, 1853, gave 
the theoretical demonstration to prove that the revers- 
ing of an electric charge produces a “polarization,” the 
same in kind as that which constitutes a light-wave. 
Later, Hertz actually proved the identity. But “polari- 
zation” is still litthe more than a name, and there is 
yet some discussion as to whether it involves any 
bodily displacement of the ether. 

The ether having been regarded as a solid and a 
fluid, it remained to treat it as a gas. This was 
attempted by several, among them Mendeleef, the 
chemist But the results did not seem very satisfac- 
tory. Evidently, the ether needed properties of each 
state of matter, solid, fluid and gaseous. Rigidity and 
elasticity of some sort were required, that light should 
travel in a straight path; the freedom of movement 
of a perfect fluid was necessary, since apparently 
there was no friction between matter and ether; and 
finally its inertness, its failure to affect matter of 
itself, pointed to a lack of cohesion or activity among 
its particles. For these reasons, apparently, modern 
physicists have generally ceased trying to picture 
ether in terms of matter, but rather are inclined to 
explain matter in terms of ether. Thus Prof. Osborne 
Reynolds, who has worked upon his theory for many 
years, regards the ether as a system of finely-packed 
grains of which it would take same 112.10" to make 
up an inch, and whose mean free path is 4.10-' of their 
diameter. These round, hard grains are piled up like 
billiard-balls through the universe, but here and there 
is a crack or separation, and this vacuum is matter! 
The encounters of the cracks make up the phenomena 
of the cosmos 

Larmor’s concept seems somewhat similar, for he 
regards electrons as “nuclei of permanent etherial 
strains in rapid motior Kelvin and his school lay 
emphasis upon an explanation of the ether’s perfect 


elasticity. Kelvin's famous theory of the ether makes 
its elasticity “due to rotational! motion—intimate, fine- 
grained motion throughout the le etherial region 


‘motion, not of the nature of locomotion, but circeula- 
tion in closed curves, returning upon itself—vortex 
motion, of a kind far more finely grained than any 
waves of light or any atomic or even electronic strue- 
ture If the elasticity of any medium ji » be ex- 
plained kinetically, it follows, as a necessary conse- 
quence, that the speed of this internal motion must 
be comparable to the speed of wave propagation; that 

to say, that the internal squirming circulation, 
to which every part of the ether is subject, must be 
carried on with a velocity .f the same order of mag- 


nitude as the velocity of light.’+ 


* Popular Astronomy 


t Lodge, ‘ihe Ether of Space (1909),"pp, 102-03, 


By Owen Ely 


On this assumption, Sir Oliver Lodge calculates 
that the ether must possess 3.10" kilowatt centuries 
per cubic millimeter, or “the energy of a million horse- 
power station working continuously for forty million 
years! Kelvin's theory is based upon the principle 
of the gyroscope as applied to fluids, which thus imi- 
tate solids. Many experiments have been made to 
demonstrate the strange properties of liquids or flex- 
ible solids when in rapid motion. A silk cord moving 
swiftly over a pulley, has become rigid and viscous; 
and waves set up on the cord traveled with its velocity, 
thus standing still. This shows why “the speed of 
(the ether’s) internal motion must be comparable to 
the speed of wave propagation.” To show the elas- 
ticity of spinning bodies, Lord Kelvin made a spring 
balance out of gyrostats.* The “hardness” of fluids 
in motion is illustrated by a stream of water under 
strong pressure, which will resist blows from a sword. 

Kelvin’s gyroscopic theory, however, is useful only 
in providing a fluid ether with the elasticity of a 
solid. And does it not seem futile to evolve an ether 
from the properties of matter, when those proper- 
ties in turn depend upon the ether? The action of 
the gyroscope involves the inertia of matter: yet Prof. 
J. J. Thomson and others are now inclined to explain 
inertia as an effect of the electromagnetic energy 
which a body carries about with it in the ether. But 
if inertia is not an “inherent” property of matter, 
but rather a phenomenon involving ether, why should 
it be used to endow the ether-particles? A second 
ether would be necessary to account for the inertia of 
the first. Indeed, it is so difficult to build up any 
hypothesis without the use of inertia and the laws of 
motion, that we may be compelled at last to resort to 
another ether. But since that is merely shifting the 
ultimate problem, we must do our best to gain a sim- 


pler theory. 

Again, it is difficult to conceive how the particles, 
however “fine-grained” their gyroscopic motion, would 
avoid being in continual contact and collision, destroy- 
ing the permanency of the system and producing a 
gaseous state. Motion in exact circles would be 
broken up and the gyroscopic principle no longer at 
work. At least it is difficult to explain how any kind 
of motion can be provided for the crowded particles 
of ether other than some irregular chaotic vibration 
like that of a gaseous molecule. The particle cannot 
be compared to the vibrating molecule in cohesive 
solids, nor to the revolving electron, for both must 
be held in their systematic orbits by forces acting 
through a medium. The difficulty of making the ether 
circulate about a fixed center, in order to make it 
gyroscopic and elastic, seems about as large as the 
original problem itself. 

There are, perhaps, other ways of explaining the 
properties of rigidity and fluidity in the ether. if 
matter be regarded as merely a crack or strain in the 
ether, the latter need not be fluid, since there could 
be no such thing as “friction” between matter and 
ether. Then if the ether be thought of as quite densely 
packed, with particles in orderly rows, columns, and 
tiers, it might not be difficult to imagine how a single 
pulse of light emanating from a molecule should con- 
tinue, like a missile having inertia, to follow the 
straight line upon which it was started. For light is 
made up of waves in several planes, which we may 
regard separately. Motion in one plane cannot pass 
into another, and if the tier of particles in which the 
wave started is not disturbed by passing matter, the 
wave would remain in one plane. But what prevents 
the wave from spreading about its plane, instead of 
holding a straight path? This, too, must be a result 
of the regular arrangement of the particles, so that 
the wave moves as a uniform interaction among the 
particles of several rows, confined to these rows alone, 
like a moving pendulum. Thus the simple pulse from 
a molecule in the Sun would reach our Earth prac- 
tically unchanged. The size of an object, then, alters 
not because all the mingled pulses reach the eye dimin- 
ished in size, but because the number oi pulses enter- 
ing the eye, undiminished, depends upon the square 
of the distance. Were the former the case, and if the 
light-wave spread out like a sound-wave as it eman- 
ated from a source, some change in the structure of 
wave would take place, and it would be difficult to 
explain the rectilinear propagation of light. The struc- 
ture of the ether could scarcely be as perfect as pic- 
tured, but if the particles be of a very small order of 
size compared to the light-wave the result should be 
about the same. Only by this means, indeed, could 
we imagine the tubes, or parallel rows traversed by 
each wave, as stretching away from the source in 


*{Address to Section A of British Association at Montreal, 1884, 


every direction. This description, crude as it is, may 
serves to show that the theory of the ether has not 
yet been exhaustively worked, while it points out some 
of the difficulties in an adequate explanation of the 
actual transverse wave in ether. 

Having reviewed some of the general theories of 
the ether, it will be interesting to look into the meth- 
ods which have been used to gain facts and figures 
in regard to the ether, and to see what tangible results 
have been reached. 

A modern school of physicists have derived a value 
for the elasticity of the ether from the formula 


V= Kor K—=—VWD. The density of the ether has 
been calculated on the assumption that the electron 
is a differential portion of ether but of equal density. 
The linear dimension of the electron is about 10-" or 
10—" millimeters, and if its mass is not an effect of 
its magnetic field, the various estimates based upon 
different experiments all yield the same result, about 
10° ¢.g.s. units. V* we know to be 9.10”, so that A = 
10", the figure generally agreed upon by some of the 
greatest scientists. The estimate is of little value, 
however, except as it may direct further inquiry. The 
structure of the electron must be investigated before 
its density can safely be used to indicate that of the 
ether. 

Deductions have been made as to the structure of 
the ether from the computed velocities of the various 
wave-lengths of light in space. But they are of qfes- 
tionable value, for at present it is still a moot ques- 
tion whether or not the various waves have exactly 
the same velocity. However, it is an important line 
of research and will certainly yield us some knowl- 
edge of the ether. We are too accustomed to treat 
light as a whole, not as to particular wave-lengths. 
Lord Rayleigh has said: “We have no means of iden- 
tifying a particular wave so as to determine its rate 
of progress. What we really do in most cases is to 
impress some peculiarity, it may be of intensity, or of 
polarization, upon a part of an otherwise continuous 
train of waves, and determine the velocity at which 
the peculiarity travels.” Rayleigh used the formula 

ad(kv) 
Uu =———_ to express the possibility that V, the 
dk 

velocity of a particular wave-length, may differ from U, 
the group velocity. Now the work of Nordmann on 
Algol has tended to show that red rays (about 0.68) 
were sixteen minutes ahead of the blue (about 0.43,). 
Pritchard's estimate of Algol’s parallax is 0.0556 see- 
ond, or about 61 light-years. Dr. C. V. Burton, using 
these data and Rayleigh’s formula (L. E. D. Philo- 
sophical Magazine, December, 1909) has set up equa- 
tions representing the conditions of periodic motion 
in the ether, in order to show that the velocity of 
propagation is a function of the wave-length and that 
no absorption need occur in the ether. The laws of 
dispersion are applied to strings and by combination 
of these to three-dimensionaé space. The nature of the 
formule developed by him leads to the conclusion that 
“The system (of ether-particles) has a structure on a 
scale not infinitely minute compared with the wave- 
length. Though we may conceive the electro-magnetic 
vibration of the ether to be executed In a manner 
widely different from anything occurring in these 
simple mechanical medels, we may yet attempt to 
form some idea of the coarseness of structure of the 
ether which could suffice to account for such disper- 
sions as Nordmann and Tikhoff have thought to be 
indicated by their observations.” The formula deduced 
by Dr. Burton from Rayleigh’s equation is U=—Va 
(1—7b*) 2A*. When this is applied to the figures 
given by Nordmann and Tikhoff above, the result is 
only 1.7.10—* centimeters and 3.1.01—* centimeters, re- 
spectively, for b, “a linear magnitude which expresses 
the coarseness of structure of the ether.’ But the 
electron is said to be only 10—" centimeters in diam- 
eter; and since the ether-particle should be of a lower 
order of size than the electron, this indicates that 
the observations are unreliable or the formule wrong. 
The fact that the two observations disagree in the 
ratio of nearly one to thirty has furnished an argu- 
ment against the reality of dispersion. But if disper- 
sion is proved to exist it must be attributed to the 
structure of the ether, since Lebedow has shown that 
it cannot be accounted for by the presence of any 
known substance in space (for example, hydrogen 
at low pressure), which would absorb light enough to 
make Sun and stars invisible. 

In 1874 Clerk-Maxwell calculated the pressure of 
light to be about 1/23,000 of a dyne per square centi- 
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meter for full sunlight; and a quarter of a century 
later Lebedow, Nicaols, and Hull verified the theory, 
two latter reaching a figure within one per cent 

of Maxwell's estimate. Lately Prof. Poynting has 
measured the backward thrust of the light-wave as it 
leaves its source. When we have worked out a definite 
picture of the electro-magnetic wave, this primary fact 
should be very useful in explaining its genesis and 
the relation of the electron to the ether surrounding it. 
It has been assumed, during the above discussion, 
thet no friction exists between matter and ether;* but 
the question was by no means settled until recent 
years. Many experiments were tried during the past 
half century, but none were conclusive until Michelson 
made his famous experiment in 1887. This seemed at 
first to show that the ether is stagnant about the 
Earth, or that it does not rush by us and through us 
at the rate of the Earth’s motion. Two half beams 
of light, one sent to and fro along the line of the ether 
drift, east and west, and the other across the line of 
drift, were reunited and should have shown a dis- 
placement in the bands of the spectrum of one part in 
a hundred million—the square of the ratio of the speed 
of the Earth to that of light. A change of one part 
in 4,000 millions could have been detected in the appa- 
ratus, but no change was seen. The explanation was 
first suggested by Prof. G. F. Fitzgerald, of Trinity 
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College, Dublin, and was later developed by Prof. H. A. 
Lorentz of Leiden. “The cohesion of the materials in 
the apparatus by which the measurements were made, 
was probably due to electric charges in the atoms. 
The cohesion was then less great across the line of the 
Earth's motion than along it, for the reason that the 
charges become currents on account of the Earth's 
motion, and the attraction between the parallel cur- 
rents is less than in the currents which follow each 
other in the same line of motion. Therefore, although 
the light-wave probably increased in velocity across 
the line of the Earth's motion, the stone slab across 
which it traveled increased in length proportionately. 

An interesting and original experiment was under- 
taken by Sir Oliver Lodge to settle the question in a 
different way. Two large steel disks an inch apart 
were rotated at enormous speed while a beam of light 
was divided by a semi-transparent mirror and the 
two halves were sent in opposite directions around 
and between the disks until they met in a felescope. 
After eliminating the sources of error, it was found 
that the images were exactly coincident and that hence 
no ether had been caught up in the motion of the 
steel disks. 

Perhaps nothing has contributed so much to the 
possible development of a theory of the ether as the 
electron theory, which has done so much to reduce 


phenomena to the inter-play of the electro-static, mag- 
netic, and inductive forces of charged atoms. These 
forces, together with matter, which may be simply 
their source in the ether, and gravitation, which is 
probably an electro-static effect, constitute the whole 
problem of the ether. The ultimate task is to explain 
them as the varieties of motion in the fundamental 
stuff. 

To sum up, it is apparent that the problem of the 
ether, the greatest enigma of all time, cannot be solved 
by one group or generation or class of scientists. It 
claims the work of specialists in many fields. While 
each may see the task from his viewpoint alone, it is 
worthy of attack from many standpoints. To analyze 
and classify a nearly infinite variety of phenomena 
to reach the root-causes of nature, requires the genius 
of the investigator. To arrange the data in the most 
logical relationships requires the work of the theorists, 
To condense and reduce these relations to the simplest 
and most elegant form the brain of the mathematician 
is necessary. To appreciate the ultimate signficance 
of those factors which the others use but as the mate- 
rial of their building, the philosopher is final critic. 
And to make the results of all the others of interest 
and value to the human race as a whole, the inter- 
preter must picture them in simplest phrase and most 
apt illustration. 


Do Fishes Hear? 


Atruovcu Saint Anthony of Padua preached to 
the fishes, this is no proof that the fishes heard him, 
for the holy man preached to many “deaf ears.” An- 
other ecclesiastical tradition, which has often been 
cited in evidence of the auditory power of fishes, has 
likewise failed to stand the test of critical investi- 
gation. 

The famous old Benedictine cloister, of Krems, in 
Austria, possesses a monumental fish pond, sur- 
rounded by stone balustrades and arcades, whose 
finny denizens have, from time immemorial, been sum- 
moned to their meals by acoustic signals—in the old 
days by beating a drum and in modern times by ring- 
ing a hand bell. 

Dr. Alois Kreidl, who had previously expressed 
the opinion that, if the fishes really come in response 
to the ringing of a bell, tney do so because they feel 
the vibration, not because they hear it, recently visited 
the monastery in company with Prof. Exner, the 
well-knowr Viennese physiologist. The investigators 
easily proved that the fishes did not hear the sound 
of the bell, but came to the feeding place only when 
they saw the attendant ring the bell and throw out 
the food, or when they felt the vibration communi- 
eated to the water by the man’s footsteps on the 
stone run of the pond. When the two observers ap- 
proached the feeding place in such a manner that 
the fishes could not see them, hid behind a column 
and there rang the bell, the fishes did not take the 
slightest notice of the sound, but when they came to 
the feeding place in the customary manner of the at- 
tendant, without ringing the bell, the fishes quickly 
swam to the spot. They dispersed immediately on 
finding that no food was forthcoming, and could not 
be recalled by ringing the bell. 

A similar explanation can be given of many other 


A Summary of Recent Studies 
By Dr. Wilhelm Roth 


instances in which fishes are apparently attracted by 
the sound of the human voice, of bells attached to 
fishing nets, of drums, and of the clappers which the 
Japanese employ, in conjunction with torches, in fish- 
ing with cormorants. Kreid! and Exner found it 
impossible to elicit from goldfish any response to 
whistling, the peal of a large bell, and various other 
sounds generated in the air, or even to tones produced 
by drawing a violin bow over metals bars under 
water. Another experimenter obtained the same nega- 
tive result with the ear-splitting noise of the toy 
known as a “cricket.” 

Even when the reflex irritability of the fishes was 
greatly increased by dosing them with strychnine, they 
responded only to sudden and violent sounds, like that 
of a pistol shot, which caused them to flee in terror. 
As Langes and Vulpian have found that a pigeon 
which has been deprived of its brain, and therefore 
of its sense of hearing, responds to a pistol shot, it 
appears probable that violent, explosive noises affect 
the nerves of touch or feeling by means of the con- 
cussion of the air, which is transmitted to fishes 
through the water. 

In order to prove decisively whether the reaction, 
in the case of fishes, is accomplished by any true audi- 
tory sensation, or is caused entirely by mechanical 
stimulation of the tactile nerves, Kreidl experimented 
with fishes from which the labyrinths of both ears 
had been removed. These fishes reacted to very loud 
sounds in precisely the same manner as unaltered 
fishes, when both had been dosed with strychnine. 

Hence there can be little doubt that in fishes the 
surface of the body has assumed the auditory func- 
tion, and that a perception of vibrations by the tactile 
nerves takes the place of a true sense of hearing. It 
is natural to assume that in fishes the organs of the 


so-called ‘lateral line,” which are sensitive to the 
slightest change in pressure, correspond to the cochlea 
of higher vertebrates with its Corti’s fibers, which 
parts are entirely absent from the edrs of fishes. 

We are not justified, however, in assuming that the 
ears of fishes play no part in the perception of vibra- 
tions produced by sound waves, for the otoliths of the 
labyrinth may serve in fishes, as they do in many 
other aquatic animals, for the perception of vibration, 
and may thus assist the organs of the lateral line 
of the body. It is probable, indeed, that the labyrinth 
of the ear is only a highly developed and specialized 
“lateral” organ, and, according to Bonnier, the per- 
ception of mechanical vibration is simply the initial 
stage of the sense of hearing.. The difference between 
the two functions is that in the former the vibrations 
of pressure are perceived separately, while in the 
latter they are fused into a single tone, as the mosaic 
image formed on the retina is seen as a single pic- 
ture. 

Although the fishes that have been studied appear 
to possess no true sense of hearing, it is not impos- 
sible that the ears of some fishes have acquired some 
slight development. There are many fishes—about 
80 species—which produce sounds. In the pairing sea- 
son some fishes fill the water with noise, which can 
be heard plainly by an ear pressed to the ship's side. 
Whether these sounds are produced voluntarily (per- 
haps to attract the opposite sex) or not, is wholly 
unknown, but even if some of these musical fishes 
are found to be sensitive to sounds of moderate inten- 
sity, it will still remain probable that they perceive 
these sounds by a sense of vibration akin to the 
sense of touch, and do not really hear them.—Trans- 
lated for the Scientiric AMERICAN SuprLeMENT from 
Umschau. 


The Transformation of Sea Water Into Fresh 
Water 

Tue belief was prevaient among the savants of the 
17th and 18th centuries that a hermetically sealed 
earthen vessel dipped into the sea would fill itself with 
fresh water. At the present day it is difficult to say 
on what this belief was grounded. It surely could not 
have been evoked by experiment. In a similar sense 
Marsigli, the founder of oceanology, made in the year 
1725 an experiment which effected the filtration of sea- 
water through a system of fifteen pots filled with 
washed garden-earth or sand and so placed as to let 
the water fall as if in a cascade. It is stated that the 
palate disclosed a definite diminution of the presence 
of salt. Similar assertions are everywhere current 
among seamen. 

A scientific test of the endeavor, to free salt from 
water was recently made by the French investigator 
Thoulet. His report which appears in the minutes of 
the Académie des Sciences of Paris states that the 
presence of salt can be reduced by filtration. Forty 
centimeters of the length of'a glass tube, which was 
one meter long and was placed in a perpendicular posi- 
tion, was filled with sea-sand, and the rest of the tube 
was filled with sea-water; portions of the filtrate were 
examined at intervals of the experiment to ascertain its 


density and chemical composition. The result was that 
in the initial stage of the experiment density as well 
as saline content were found to be moderately reduced; 
very soon thereafter both recovered their original 
value. The early decrease of value is explained by the 
mechanical attraction which every chemically neutral 
body exercises on the molecules of a substance in solu- 
tion as soon as the body comes in contact with the solu- 
tion. In nature, too, sand fails to effect the separation 
of salt. Through shipwrecked seamen it became known 
that relatively fresh water may be found on very low 
and barren coral reefs in the Pacific Ocean by digging 
to a trifling depth in the coral sand. It is not, how- 
ever, aS was supposed, sea-water freed from _ salt 
through the layers of sand, but is simply rain water 
that is retained by a sandy stratum and by it pro- 
tected from admixture with the sea-water. Similar 
phenomena may be observed on the European coasts. 
They may be considered the key to the popular belief, 
now contradicted, that sea water can be sweetened by 
filtration through sand. 


Mr. W. Rosenhain, a well-known English metal- 
lurgist, in a report of the Advisory Committee for 
Aeronautics, reviews the results of researches on the 
alloys of aluminium containing small quantities of 


cther metals so as to leave the density of the alloy 
very nearly as low as that of the pure metal and yet 
obtain the increased strength and hardness given to 
the alloy by such additions. A certain number of these 
ailoys are already in industrial use, namely, those con- 
taining Cu, Ni, Zn, and Mg. The mechanical tests of 
the Cu-Al alloys containing 2.77 and 3.76 per cent of 
Cu are given, and also the tests of two Cu-Mn-Al alloys 
containing respectively 2 per cent of Cu and 2 per cent 
of Mn and 3 per cent of Cu with 1 per cent Mn. The 
elastic moduli of these latter alloys have been deter- 
mined and are compared with wood. The elastic 
modulus of wood is of the order of one-sixth of these 
alloys. Some tests are given of Al-Ni alloys which ap- 
pear very promising, but these are said by Guillet to 
easily corrode. Some details are also given of the 
Al-Zn alloys. One of the most interesting of the Al 
alioys is known as wolframium or wolframinium, 
which contains small quantities of Cu, Sn, Sb, and W. 
The alloys known as magnalium contain from 3 to 10 
per cent Mg, and it is claimed that they are 2 to 2% 
times as strong as pure Al. It is pointed out that 
there is a In te f improvement in the 
range © ‘igh ys ti ' ined by the addition 
of smal: proporious of elements to Al. 
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Mixing Concrete on the Farm 


How to Select Your Materials and Mix Your Own Concrete 


On account of its cheapness, uniformity, and quick 
development of strength, the only cement practically 
used at present is the kind called “Portland.” There 
are almost as many brands of Portland cement as 
there are of wheat flour. For farm work choose some 
brand guaranteed by the local dealer to meet the 
standard specifications of the American Society for 
Testing Materials, which standards are approved by 
the national government 

Cement takes water se easily that care must be 
exercised in storing it. Upon the regular floor of a 
good building place timbers close together, as a sup- 
port for a false floor, upon which the cement should 
be piled. 

Cement is heavy; do not overload the floor of the 
building by piling it too high, and do not store it 
against the side walls. Keep it covered with canvas 
or roofing paper Cement once wet sets up and is 
unfit for use. However, lumps due to pressure in the 
storehouse must not be mistaken for set-up cement. 
Such lumps are easily crumbled and may then be used. 

Concrete is a mixture of Portland cement and par- 
ticles of stone. The stone should vary in size from 
pieces one inch in diameter to sand grains. By so 
grading the stone, the smaller particles fit in the 
spaces between the larger pieces, thereby producing 
the most compact and the strongest mixture. 


considered gravel. As there is usually too much sand 
for the gravel, it is both advisable and profitable to 
screen the material and to remix them in the proper 
proportions. Gravel should have no rotten stone and 
should be clean, so that the cement may adhere to it 
tightly. 

With dirty sand, no amount of cement will make 


CEMENT 


SHOWING PROPORTION 


RESULTING 


strong concrete. Generally sand is clean, but if not, 
it can easily be washed by playing a hose or flushing 
water upon thin layers of sand placed on a tight- 
jointed inclined wooden board. In size of grain it 
should vary uniformly from fine to coarse. All par- 
ticles passing a %-inch sereen may be considered 
sand. Any good-tasting drinking water is suitable 
for concrete. 


For concrete necessarily waterproof..1:2 :4orl:4 
For all other ordinary purposes..... 1:2%:5o0r1:5 

Such proportions of three parts, as 1:2:4, indicate 
that the concrete is to be mixed 1 part cement to 2 
parts sand to 4 parts screened gravel or crushed rock; 
and 1:4 that it is to be mixed 1 part cement to 4 
parts bank-run gravel. 


2— 
CONCRETE 


OF MATERIALS USED AND 


CONCRETE 


Measurement by counting shovelfuls is poor and 
uncertain practice. To avoid splitting of bags of 
cement, make as the unit of measurement 1 cubic foot, 
the amount of loose cement contained in one cement 
bag. Such measurements are made a very easy matter 
by gaging the wheelbarrows. For this purpose use 
a bottomless box holding one cubic foot. A shallow 
bottomless frame is also a convenient means of meas- 


VIEW OF MEN SHOVELING AND MAN RAKING CONCRETE 


The best stone for crushed rock is one which is 
clean, hard, and breaks with sharp angles. Trap, 
xranite, and hard limestone are among the best; the 
use of shale, slate, and soft limestones and sandstones 
should be avoided The crushed rock should be 
screened on a \4-inch screen to remove the fine par- 
ticles. These small particles should be considered as 
sand; and, if insufficient in quantity to make the 
proper proportion of the concrete, as is described later, 
enough sand should be added to them to produce the 
required amount. 


The tools and equipment necessary for making con- 
crete in moderate quantities are already at hand on a 
well-conducted farm, or will be useful afterward for 
other purposes. The list comprises the following, and 
is shown in the illustration herewith: 

2 square-pointed “paddy” shovels, No. 3. 
round-pointed tiling shovel or 1 garden spade. 
heavy garden rake. 

sprinkling can or bucket or 1 spray nozzle for hose. 
water barrel or 1 length of hose. 

sidewalk tamper or home-made wooden tamper. 


CONCKETE MIXING 


Gravel well graded in sizes is at lea-' equally 2s 
good for concrete as crushed stone Bank -run gravel, 
just as dug from the pi eldom runs even and rarely 
has the right proportion of sand and pebbles for 
making the best concrete The mixture most suitable 
has one part sand to (vo parts gravel, measured by 
volume, in which all sizes passing through a 1-inch- 
mesh screen and retained on a %-inch screen are 


BOARD, TOOLS, ETC 


1 sand screen made of section of 4-inch wire mesh 
nailed to a wooden frame. 

1 measuring box or frame. See description further 
along in article. 

1 mixing board. 

2 wheelbarrows with steel trays. 

For farm work the following proportions are most 
suitable: 


SHOVELING CONCRETE ON A “TWO-MEN BOARD” 


uring. Such a frame, when set on the mixing boara 
and filled, should contain the full amount of sand or 
one-half the quantity of gravel, or crushed rock, re- 
quired for one batch of concrete. 

The size of the batch is dependent upon the amount 
of help and the dimensions of the mixing board or plat- 
form. For work of ordinary size, sufficient room will 
be had on a “two-men board,” 8 by 14 feet, framed 
solidly and covered with one-inch stuff with tight 
joints the short way of the board. A wooden strip 
nailed around the outer edges will prevent the loss 
of liquid cement. For such a board and the propor- 
tions designated above, make the bottomless frame of 
the clear dimensions given in the table below: 


Table for Two-Bag Batch. 


Framefals | 


Framefuls —— Clear Dimensions 


Sacks 
f ol Sand, of Frame 


Proportions 


Cement Screened 


Gravel | 
23:8 2 1* 3 6” x 28” x 30" 
1:24 :5 or 1: 5* 2 1* 2 6" 26" «x 4 0” 


*For bank-run gravel use the same table, but no sand is required 
except that which is already in the gravel, 

All the materials (slightly more than the computed 
quantities) should be on hand before beginning the 
work. They can often be hauled at odd times. The 
sand and gravel or stone should be piled so as: 

To cause the least amount of wheeling. 

To make the mixing most convenient to the water 
supply. 

To allow room for the future location of the mixing 
board. 

If the gravel does not need screening, place a bot- 
tomless frame, previously described for a 1:4 mix, 
on the mixing board and fill it level with gravel. 
Lift the frame, spread the gravel slightly with the 
garden rake, and upon it distribute evenly two bags 
(the full amount) of cement. Set the frame upon 
the leveled surface of cement and gravel and again 
fill it in the same way. 

Remove the frame and spread the entire mass by 
dragging it back and forth with the rake. Two men, 
opposite each other, then turn the batch with the 
square pointed shovels. Again use the rake. Keep 
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irning until the cement no longer shows in streaks, 
until the mixture has a uniform color. Throw up the 
ragged edges, and, with sprinkling can or hose with 
spray nozzle, apply water in quantity, according to 
special directions obtainable for each particular kind 
of construction. Turn again and add as much more 
water as may be required. If dry streaks are still 
evident, continue the turning until they disappear. 
With wheelbarrows quickly remove the concrete and 
immediately use it in the work. 

If crushed rock or screened gravel is to be used, 


The Ma 


A FEW years ago a French gentleman named Cames- 
casse constructed, for the edification of his children, 
a tangible multiplication table, with the aid of the 
one-inch cubes of the Froebel kindergarten material. 
He has recently improved this apparatus for teach- 
ing the rudiments of mathematics by using cubes with 
deep grooves on two opposite sides and at right angles 
to each other, into which can be inserted straight 
bands of metal, which fit the grooves tightly enough 
to hold a row of blocks together, but not too tightly 
to be easily removed. 

The improved apparatus, which is sold under the 
name of “the mathematical initiator,” consists of 600 
white blocks, 600 red blocks, and 144 metal bands 
of various lengths. The blocks measure a trifle less 
than one centimeter every way, so that a row of .d 
blocks, with the inevitable narrow interstices between 
them, measures 10 centimeters, very approximately. 
The grooves are 5 millimeters deep and 0.8 millimeter 
wide, and the longest metal bands are 4 millimeters 
wide, 0.8 millimeter thick, and 92 millimeters long. 
Hence a band which binds ten blocks together is com- 
pletely buried in them and the blocks form a smooth 


Fig. 1.—Method of assembling the blocks by means of 
metal bands 


square bar, one decimeter in length. By inserting 
bands in the other set of grooves, ten of these com- 
posite bars can be joined together to form a plate, one 
decimeter square, as is shown in Fig. 1. 
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fill the bottomless frame with sand and distribute 
upon it two bags of cement. Drag the materials back 
and forth with the garden rake, then turn, as de- 
scribed above, until the mass has a uniform color. 
Spread the mixture so that two framefuls of crushed 
rock or screened gravel may be placed upon it. Wet 
the mass and turn as for bank-run gravel until each 
stone is coated with cement mortar. Remove as for 
the gravel concrete. 

For the proportion of 1: 2% 
of mixing is the same. 


:5 or 1:5 the method 


thematical I 


A Tangible Multiplication Table 


The mathematical initiator will be found useful in 
forming the designs and patterns which constitute a 
regular part of kindergarten work. Fig. 2 shows one 
of the vast number of patterns that can be formed of 


Fig. 2.—A mosaic pattern 


the red and white blocks, assembled by means of the 
metal bands. By handling the blocks, children are 
unconsciously initiated into the mysteries of arith- 
metic and learn to count with hands and eyes before 
they can name or write the numerals. A young child 
is soon taught to affix to each metal band one block 
for each of its ten fingers, and the count can be veri- 
fied by placing the fingers on the assembled blocks, 
as on the keys of a piano. Afterward the child learns 
to count the blocks and the bars of ten blocks. Ten 
bars of 10 can be assembled into a plate of 100 
by inserting metal bands into two of the vacant 
grooves, and 10 plates can be piled up to form a 
cube of 1,000 blocks, or one cubic decimeter. In this 
way the child requires an objective knowledge of units, 
tens, and hundreds, and learns that a thousand rep- 
resents 10 hundreds or 100 tens. At the same time a 
familiarity with the metric system is acquired. The 
child soon adopts the square centimeter as the unit 
of area and the cubic centimeter as the unit of volume, 


Since crushed stone is more or less porous, in dry 
hot weather it is advisable to keep the stone pile wet 
or at least to water the stone well as it stands on 
wheelbarrows ready for the mixing board. 

No vast amount of knowledge and experience ‘s 
necessary to do first-class work in concrete. Success 
is dependent upon the care and thoroughness exercised 
in the 

Selection of the materials, 

Miving of these ingredients, and 

Protection of the freshly placed concrete. 


nitiator 


and learns that a decimeter contains 10 centimeters, 
a square decimeter contains 100 square centimeters, 
and a cubic decimeter contains 1,000 cubic centimeters. 

More abstruse arithmetical operations can also be 
materialized with the aid of the mathematical initiator. 
Among such operations are those which give the sum 
of n consecutive whole numbers, the square of the 
sum or difference of two numbers, etc. Fig. 3 shows a 
square of red and white blocks arranged to illustrate 
the formula (a + b+ = @ + B+ C+ 2ad + 
2ac + 2be, that is, the law that the square of the sum 
of three numbers is obtained by adding the sum of 
the squares of the numbers to twice the sum of their 
products, taken two and two. In the example illus- 
trated the numbers are 2, 3, and 5, the sum of which 
is ten. A little inspection of Fig. 3 shows that the 
large square, having 10 blocks on a side, is made up 
of three smaller squares, having respectively 2, 3, and 
5 on a side, and of three pairs of rectangles of 2 by 
3, 2 by 5, and 3 by 5, but this fact is impressed on the 


Fig. 3.— Demonstration of formula 
(a+b+eP=a+b' +c + 2ab + ac + 


child’s mind far more firmly, and in concrete form, in 
the process of building up the large square. The above 
are only a few of the educational possibilities of the 
mathematical initiator—Revue des Sciences. 


Problems of Existence 
By Sir Oniver Lopee. 

In the first of a series of three lectures just de- 
livered on “Problems of Existence,” Sir Oliver Lodge 
said that the term science might be used in a narrow 
or in a broad signification. Sometimes the one was 
convenient, but always the other was permissible; 
and, if the use of the term in the narrow sense tended 
to obscure the larger significance, then, in that con- 
nection, such use must be deprecated. It was rather 
commonly supposed that the region amenable to 
strictly scientific study was a narrow one, and that it 
by no means embraced, nor would it ever embrace, 
the whole of possible knowledge. A boundary was 
often drawn between the scientific arena, on the one 
hand, and the literary, the philosophic, the religious 
domains, on the other. But, in truth, no such bound- 
ary could be drawn; there were no absolute barriers 
or discontinuities in nature. Every subject merged 
into, and had more or less connection with every 
other. It was true that subjects were in very dif- 
ferent stages of maturity; more exact and precise 
knowledge was attainable in some of them than in 
others. Those subjects which, in a given epoch of 
the world’s history, were susceptible of exact and 
demonstrative treatment—especially those which 
were amenable to the alternate analysis and syn- 
thesis of the Newtonian method—constituted the 
citadel of the scientific domain. But there were also 
sciences which, as yet, were almost wholly in the 
stages of observation and classification, and any one 
of these might develop sooner or later into some- 
thing more like the deductive stage; as chemistry 
had within the last century—not only new com- 
pounds, but even new elements being predicted-— 
and as biology had begun to show signs of doing 
under the stimulus supplied by the genius of Dar- 


win and of Mendel. There could be no doubt that 
this tendency toward advance from the vague to 
the definite was a constantly progressive one, and 
that departments of human experience now appar- 
ently beyond treatment by rigorous methods would 
gradually be incorporated and fused in the conquered 
and explored territory. Meanwhile “they were not 
shut off from human scrutiny merely because rigid 
treatment was not yet applicable. They must be 
treated by methods appropriate to the stage to which 
our minds had risen with respect to them. No con- 
tempt for such methods should be felt, except when 
they were applied in departments wherein they had 
already been superseded. 

Some there were who regarded the scientific ad- 
vance, or, as they called it, encroachment upon wild 
and unexplored territory, with dislike, thinking that 
the process would be death to mystery, and would 
reduce all nature to matter-of-fact and commonplace. 
In geography it must to some extent be so, since the 
surface of the earth was limited. But those who 
realized the infinitude of complexity in the simplest 
existence, and the way in which the whole of crea- 
tion was bound together without barriers or bound- 
aries or limitations, forming one continuous and in- 
finite whole, would have no such fear; nor would 
they think it inappropriate for a scientific man to 
cast his eyes around, from time to time, to see what 
new departments of knowledge might be coming 
within his ken. Indeed, they would not hesitate to 
welcome such advances, and reach out a hand to 
catch as best they might some anticipation of the 
interest that must thus legitimately accrue to the ac- 
cumulated wealth of knowledge now within our grasp. 

THE PROBLEM OF EVIL. 

The narrow specializing attitude was useful, and 

had performed yeoman service. The work of the 


delver and digger was of the utmost value; but they 
must not, through use and wont, gradually acquire 
the notion that theirs was the only method of value, 
or that the work of the humanist, the inspired gleams 
of the poet, the guides available through the intu- 
ition and instincts of humanity, were deceitful will- 
o’-the-wisps which led to nothing. There was room 
for every class of worker; and the men of science 
themselves might in certain moods raise themselves 
out of their groove of steady work and look around, 
as one and another had always done, and tell the 
world what it was they saw from their point of 
vantage—whatever that point of vantage might be, 
whether elevated peak or subterranean cavern. For, 
however it might be regarded by others, still it was 
their point of view, the place they had attained 
through severe toil; and it was not only their right, 
but thefr duty, to tell such other workers as would 
listen what it was that thence they saw. 

Sir Oliver elaborated a reasoned foundation for 
an optimistic attitude toward the Universe; dealing 
with the Problem of Evil as illuminated, and, to 
some extent, solved by the relativity of all things. 
He instanced the analogy of light and shade in an en- 
graving, and pointed out how meaningless and mon- 
otonous existence would be if it were all high light. 
He considered that pessimism, if encouraged, led to 
a kind of practical atheism, and that ‘is attitude 
was quite ufnecessary and illogical. I 
ment of evil he discriminated, however, " 
theological problem of evil in the abstr» 
human problem of sin or man-made e€ 
sisted that an explanation of the one 
the slightest justification for the other 
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Law Court 


Messages Received in Court from Ships at Sea 


On Monday, the 12th of December, was commenced, 
in the Chancery Division at the London Law Courts, 
before Mr, Justice Parker, one of the most interesting 
suits on record, also likely to prove one of the most 
costly, by reason of the large number of eminent 
counsel employed as well as of the many expert wit- 
nesses to be called, and of the long time it will neces- 
sarily require to properly bring before the court all 
the claims of the litigants. 

The action is brought by Mr. G. Marconi and his 
companies against the British Radio Telegraph and 
Telephone Company, for the alleged infringement cf 
three patents dated 1900, 1902, and 1907. Represent- 
ing the plaintiffs are Mr. Astbury, K.c., Mr. A. J. Wal- 
ter, K.C., and Mr. J. H. Gray, For the defendants are 
Mr. T. Terrell, K.C., and Mr. Colefax. All the lawyers 
employed are well specialized in patent law. 

The wireless system is to be worked in court by 
means of the Law Courts’ electric current, which has 
been tapped by leave of the Office of Works under the 
supervision of Prof. Boys. A wire attached to the 
complicated machinery passes through one of the 
windows, and connects with an aerial wire fixed to 
the clock tower It is said that messages will be 
interchanged with stations at Gibraltar, in the Medi 
terranean, and elsewhere, and with ships in the Eng- 
lish Channel. Some messages had already been picked 
up over London when the apparatus was set up, the 
previous Saturday 

The whole of the first day was devoted to Mr. Ast- 
bury's opening speech, which was not concluded until 
middle of the day following He explained that his 
address would be divided into four parts, in an en- 
deavor: 

1. To show what Mr, Marconi had done apart from 
scientific theories. 

2. To put the court into possession of the scientific 
theories connected with this very difficult system, and 
explain what was scientifically known before grant 
ing the patent of “the four sevens.” 

3. Ta explain the “four sevens” patent. 

t. To deal with the question of infringement. 

He then gave a short sketch of the history of wire- 
less telegraphy, describing the “first beginnings of 
knowledge,” and traced the results which were ob 
tained by Heinrich Hertz, “the great founder of the 
whole theory upon which the system has been built 
up,” and mentioned the fact that Sir William Crookes 
was the first who suggested the possibility of using 
Hlertzian waves for the purpose of transmitting mes 
sages. This he did in a “Fortnightly” article pub- 
lished during 1892. Two years later (1894) Sir Oliver 
Lodge gave a lecture at the Royal Institution of Great 
Britain, which was by many relied upon as an anticipa- 
tion of Mr, Marconi's 1900 patent, but erroneously, 


By P. F. Mottelay 


said he, for Lodge made no satisfactory suggestion as 
to how the Hertzian waves could be put into prac- 
tical use; he had deflected a galvanometer needle 
from the distance of a few yards, and all that he had 
really demonstrated was the existence of the ether 
waves. 

During 1896, Mr. Marconi took out the first patent 
ever granted on wireless telegraphy. He made numer- 
ous trials, and succeeded in transmitting messages in 
Italy, a distance of 1% miles, and, on Salisbury 
Plain, in presence of many British officials, as far as 
1% miles. In the following. year, at the last-named 
place, he sent messages first 4 miles, then 8 miles, 
across the Bristol Channel, subsequently increasing 
the distance to 12 and to 14-15 miles, and finally 
covering 30 miles during the year 1899. The year 
before (1898) the wireless system had been installed 
between Osborne and the royal yacht, thus enabling 
Queen Victoria to maintain constant communication 
with the then Prince of Wales (King Edward VII.). 
In 1899 the system was fitted on three English battle- 
ships, and was sent out to the Boer battlefields as 
well as to the Sandwich Islands. In 1900 wireless 
was adopted by the Norddeutscher-Lloyd Steamship 
Company and installed on one of their largest vessels. 
In 1901 the Admiralty obtained a license for the use 
of wireless telegraphy from the plaintiff company, 
which had, four years previously, been regist®@red to 
take over and work Mr. Marconi’s patents in Great 
Britain It was in this same year (1901) that the 
wireless was accepted by the Canadian government, 
and that the first message was transmitted from 
Poldhu in Cornwall to Newfoundland, some 1,800 
miles, which distance was increased the year after to 
more than 2,000 miles. In 1908 an International Con- 
ference was held in Berlin, at which England was 
represented, but, in consequence of England's rela- 
tions with the Marconi Company, that country could 
not assent to certain definite propositions put for- 
ward by the other nationalities. 

During 1904, the Wireless Telegraphy Act was 
passed, mainly to enable the making of international 
agreements. It prohibited the installment of the sys- 
tem in the United Kingdom or on British ships without 
the license of the Postmaster-General, and specified 
that the apparatus must be of the character described 
in the agreement, that it must be syntonized in all 
British vessels, that it must be so constructed as to 
be capable of using wave lengths of 300 meters—so as 
not to interfere with the longer wave used by war- 
ships—and that the speed limit should not be less 
than twelve words a minute. In the same year, 1904, 
the Russian government ordered the wireless for its 
own purposes, and used it throughout the war with 
Japan. 

Every important land station in the United King- 


dom, except one in Galway and one in Cornwall be- 
longing to the Post Office, had meanwhile been pre- 
pared for the reception of the system, and during the 
year 1905 an arrangement was made by which the 
Board of Trade and the Corporation of Trinity House 


fitted lightships with wireless installations for the ~ 


purpose of protecting the coasts. By a later agree- 
ment, it was arranged that the Post Office should 
acquire the land stations ‘then being erected in order 
to prepare them for the transmission and reception 
of wireless messages. At the present time, every 
English battleship is fitted with the Marconi system, 
and not long since a message was transmitted to 
England from South Africa, a distance of 6,000 miles. 

Mr. Astbury explained how in the first half of the 
last century, phenomena relating electricity were 
observed and gradua!ly understood until, in the fifties, 
Joseph Henry first evolved the theory of oscillatory 
discharge of electricity, which was proven by Lord 
Kelvin; then how Clerk Maxwell had evolved from 
the discovery of oscillation the newer theory that 
oscillatory discharges of electricity must be accom- 
panied by wave disturbances in the ether, which 
theory, he showed, was satisfactorily proven by Hertz 
and others. Tesla, he said, was the first man who 
drew attention to the utilization of air waves, and he 
then explained Lamby’s invention of the coherer, by 
which the waves were controlled and measured, and 
he also reviewed all other improvements made up to 
the present time. 

By way of illustrating the principle of “the four 
sevens” patent (No. 7,777) of 1900, Mr. Astbury said 
that if you Kept on giving a pendulum little touches 
with a feather, you gradually get it to take long 
swings. In the same way little waves were seen 
pattering up against the “four sevens” receiver. When 
their combined efforts reached the point to which it 
was tuned, the messages were read. By this device 
messages got to their intended destination and no- 
where else, 

With regard to the infringement, Mr. Astbury 
argued at great length how the defendants had imi- 
tated Mr. Marconi'’s patented apparatus, with the ex- 
ception of the unimportant transformer, by employing 
the same persistent oscillator, the same aerial, and 
the same primary in a closed circuit. He alleged 
that the defendants had copied Mr. Marconi in every- 
thing they had done. 

In conclusion, Mr. Astbury stated that the two 
great problems Mr. Marconi had had to face: were: 

1. How to improve his apparatus so that each re- 
ceiving station should respond solely to the waves 
from one particular transmitter or set of transmitters. 

2. How to increase the efficiency of his apparatus so 
as to cover great distances. 


The Origin of Bulldogs and Pugs 

The history of most of our domestic animals is 
shrouded in mystery The breeders of former times 
did not realize the importance of keeping records of 
their methods and results; or they were too ignorant 
to understand just what they were doing, getting re- 
sults for the most part through an occasional lucky 
hit amidst many routine misses 

A German investigator attempts to work out the 
history of the bulldog and of the pugdog by studying 
the pedigrees of dogs, goats, pigs, and cattle that 
showed the characteristic shortening of the skull that 
distinguishes these breeds of dogs. After considerable 
comparative study of the skulls of these mammals he 
concludes that inbreeding is the cause of these peculiar 
head-formations 

This view is severely criticized by biologists, since 
it is a well-known law that inbreeding never creates 
new characters, but only intensifies old ones. A more 
reasonable view is that hich directs attention to the 
fact that many wild anima 
brought up in confinement, 


when caught young and 
not have as long heads 
species in the wild 
bones of the face 


as shown by other members of 

state 4 decided shortening of t! 
takes place in the case of the wild and the wolf 
This is the beginning of the pug Inbreeding 
develops this character; it is the method, not the 
cause, says Prof. Hilvheimer, of Stuttgart his scien- 
tist finds the cause rather in the modified use of the 
The face, 
he says, fails to develop the same as it would in a 


jars resulting from conditions of captivity 


state of nature 

The bending of the bones of the palate in these 
dogs is explained by the upholder of the inbreeding 
theory as resulting from degeneration or rachitis 


(“rickets”) due to the inbreeding; Prof. Hilzheimer 
explains this bending as due to the crowding of the 
teeth consequent upon the shortening of the face 
bones. 

While it is true that inbreeding can not cause the 
appearance of a new character, it is also true that 
we have no evidence of any character arising as a 
result of changed external conditions being preserved 
by heredity. If it is true that changes in the food 
have made the jaws of wild dogs under domestication 
fail to development, we should be able to get the orig- 
inal wild dog again by suitable feeding; this however 
is impossible. According to our present knowledge, 
the probabilities are that short-faced dogs, like short- 
faced varieties of other animals, arose as “sports” 
and were preserved through inbreeding, or even had 
the character intensified. 

The Diseases of Tea 

Tue cultivation of the plant is making considerable 
progress in the Caucasus region, and although its in- 
troduction has been comparatively *recent, it has 
already brought a good profit to the planters. How- 
ever, the tea plant is subject to maladies caused by 
certain parasites which prevail in these regions. A 
Russian scientist. M. Spiechneff, observed twelve 
eryptograms, and one of them, the Pestalozzia 
guepini, causes a curious disease known as the “gray 
malady.” Here the leaves show gray spots sur- 
rounded with a border of darker color. After some 
time there appear small dark spots which represent 
the fructification of the fungi. Other dangerous 
species are the Dicosia Theae and the Capnodium 
footii. This latter causes a malady known as “soot” 
of the tea plant, and sometimes gives much damage. 


Another disease is described by M. Spiechneff, and it 
bas the form of buff-gray spots sometimes covering 
all the leaves. He considers that it is caused by a 
eryptogram, but Duconnet and others consider that 
the disease is not of a parasitary nature. The gray 
malady and the “soot disease attack also the leaves 
of evergreen plants such as the camelia, rhododendron, 
and magnolia, but on the contrary the former hardly 
ever attacks any but the Chinese tea plant, and others 
escape it. We may also mention that M. Voronoff 
observed in the Imperial piantations near Batoum, a 
caterpillar which bores galleries in the young tea 
shoots and causes much damage in this way. 

A Berlin inventor has recently designed a simple 
device for the felling of trees. The trunks are cut 
by the friction of a steel wire about 1 millimeter in 
diameter, which, as demonstrated by practical tests, 
is able to cut through a tree about 20 inches (50 
centimeters) in thickness in six minutes. The wire, 
which is carried to and fro by an electric motor, is 
heated by friction on the tree to such an extent as 
to burn through the timber, the result being a cut 
which is both smoother and cleaner than that effected 
by saw. The wire will work satisfactorily on the 
thickest trees without the insertion of wedges into the 
cut, and the trees may be cut immediately above or 
below the ground. In the latter case the stump may 
be left safely in the soil. The motor which actuates 
the wire is placed outside of the range effected by the 
fall of the tree, and when electricity is not already 
available it can be generated by a transportable power 
plant consisting of a 10-horse-power petrol motor and 
dynamo, which are left at the entrance to the forest 
during the felling operations. 
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machines, automatic stop mechan- 
ism fur woul, H. KR. Westwell 
Compass, Marine, UM. Hertzberg ....... 
Compusite roller, C. F. Margrave . 
Concentrator and amalgamator, R. L. Royse TUG 
Concrete coustruction, reinforced, BL. 8. 
Concrete, tfoor sleeper anchoring and » 
ing device tor, Wright & walumsley.. 
Cunerete pile, reimiorced, &. D. McDonald. . 
Contamer, F. Westerbeck 
Comveyer bucket, S. A. Cooney . 
Conveyer having spiral biade of 
pitch, gravity, mM. ©. 
Covker, coltlou seed meal, 4. G. 
Cooker, steam, Storn 
Cooking utensil, cold banale, 
Cooking vessel heider, Schuler 
Coup, setting and brood, W. LL. 


varying 


Corn husker, J. ©. Overton 

Cotton chopper, J. W. 
Cotten separator, A. Patterson 
Counterbamnecing wechauism, A. Prescott 
Coupling belt, D. Ogden ........... 
Cross brace tor plaster ards. or Ube like, 


Bursou 

ruteh aud compined, 
ullivater, W. . Brown 
ullivater th “adjuster, Se 
urd macnime, J. «. bickhotr. 
ushion tire wheel, A. Marien... 
uspidur, C. E. Bowers wee 
uspider, 3S. B, MeDonald 
Cutting machine, Dickson 
Cylinder drier, J. Crowsen 

Damper, J. F. Schafer 
Dental bracket table, sanity 
istrument ter crown of 


y, G. Holtz... 405 
cap howding, 


We . 79,501 
Dextrin, British gums, and the like, produc 
tion of, A. Fielding ......... 979,793 


Diamoud and stone setting ‘tool, J. J. Buser YS0,060 
automatic, 
Die stock, M. W. Unter .......... 
Dish, J. B. Collims ..... 
Dispensing 
bisplay carrier 
Ditching machme, J. 
Doll eyes, G. Scherf 
Door and lock therefor 
Door fastener, sliding, C. 
Door lock, A. J. Heims 
Door locking mech: 
Draft rigging, transom, E. P. Kinne 
Dratting instrument, H. Mattinger 
Drier, See cylinder drier. « 
Driving apparatus, May & 
Drills, adjustable post for 
Hastings 
Drilling machine geuring. 
Driving mechanism, C 
Driving mechanism, 
F. Field, et al 
Driving mechanism, 
Stockbridge . 
Dumb bell, H. W. 
Dust collec 
ust pan, 
Dye, blue vat, Baue 
Dyeing acetyl cellulose, 
Rartheaware articles, forming « 
tiens om, E. J. Whitehead ......... 
Electric cable connection, L. H. Church 
Electric furnace, Guthrie & Karch ..... 
Blectric furnace for purposes, 
Girod, 
light ~ptacle, “Brown Blymyer 
machinery, dynamo, D. Tr 
C. Bake 
lighting, C 
switch, R. D. 
«trical heater, F. 
“ctrical machines, rotor 
Hi. Wait 
etricity meter, 
trodes, tr 
cell, 
ie cell, 


tern drum 


re. 


for high-speed, 


F. einberg 

compound brake, 
ppliance, P. Hinkel 
hi jacquard for, 


x. Sundh 


979 064 


. H. T. Bush ... 
or other, 
. 980,006 


eee 
Enameled ware, 
Engine cranking device, 
Rehmeyer .. 
starting 
ROP ... 


internal combustion, 


igniti n 
ternal combustion, L 
Envelop closing 
Envelop machine, 
Evaporating solutions, appa 
Exhibiting carpets and other textile fabrics, 
apparatus for, W. Franklin 
Exhibitor, W. Turnpaugh 
Explosive, 4 riffing 
Explosive engine, W. Springer .. 
Extension table, Tyden 
Extracts containing tannin, ¢ 
Fan support, F. Andrus ..... 
Fr collecting means, Bone & Woods 
gate. W. Ruble 
F. Hs 


De Lukacsevies { 
ratus for, S. M. 


lartshorn 
Faucet, drinking, J. I. Heeney 
Feed bag. Tomlinson 
ce for steam boilers, auto- 

matic, E. Norman . 
Feed-water heater and 
Gamble 
Feed water heater and se 
‘Tr, poultry, 
Wer regulator. antomatic, 


980 026 


979,546 


979,462 


980 129 


machine, A Kitselman .......... 980,105 
» machi wire, B. L. Elwell, et al. 980,083 
Fevce making machine, B. Ranmgart: 
979,683 
fender 


feeding machine, J. A. TPinkstone 980,000 


Fibrons sheets, forming, C. L. Norton. 


Filler machine, G. R. ee 
Film perforating machin A. 
Fire alarm box keys, de 

F Holbrook 


Fish plate, bonding, Huse & Miller .... 
finid jet. J. Mauch .......... 

polishing machine, FE. Post 

ng machine, W. 

iter, C. Kuppers 

r Davidson 


ye 
Fiving machine, 
Folding and wre 
Fond warmer, 
collapsible, ackson 
ng apparatus, raw ater, F. W. FT 
Friction coupling operated by a centrifugal 
device, W. Stuhldreier ....... 


Fruit picker. Hl. Bastian 980.045 
Funnel, J. Squires ....... 979.807 
Funnel, Anderson ....... 979,819 
Furnace. See annealing furnace. 

Furnace grate, G. Minion ..............+2- 979,783 


Furnaces, dust ge ng ore dropping appa- 
the like for roasting, T. 


Mall bag catching aud delivering apparatus, 

Game uevice, Mail and delivering apparatus, w 970,587 


Garter, a. Carpeliter 


Mashing machine ‘ntiec tor, A. R. Keller... 979,510 


Mast, portable, extensible, and retractable, 


Gas A. Beier J 
ua 
Gas cuulamer, acetylene, ©. W. Mateh lighter, E. Zeschmar 
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Pipe cutting nine, (. A, 
Tipe joint, flexible, J. Koenig 
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Ladder extension, R. M. Brasington Renster . 
Ladder, folding step, L. J. Muehr Tower transmission dev ‘vice, V. DSO 
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Liquid actuating apparatus, R. = 
transporter. J. Gilman 


electrie, J. N. Mahoney 
aking apparatus, pleasure, J. 


Liquid elevating annaratus. G. Hi. Irwin... 
i machine, T. Malloy 


Railway 
Miller .. 
Railwav crossing. Th. 


wk. A, 
Loe! k. E. Hershe 


lock for ‘and the like, F. F. Railwav crossing. G. Elfbere ........... 
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Kefractometer Shee stretcher, D. I. Rowland ‘Time recorder, J. Sekolov Vehicle supporting meaus, Diptock 

rator, Shutter operating and fastening device, O, Tire, J. J. Patton 089,882, Vehicle tops, frent fastening device for, A 

Refri ater, W t Adam Tire for vehicle, elastic, A. Boerner SUS 

Kegenerative furn & W. Catton Shuttle, T. J. Garisio Tire, non-skid, R. Keaton Vehicles, resilient apparatus fer, 

he ding device, M. L. Ford Shuttle threading meaus, H. L. Litehtield 7 G. J. Martel cue 

Riddle I il, Mumford Sign controlling appliance, Huver & Dilks ig apparatus, R. Rowley 9, SSE Vehicles, spring for Kittle & 

Riveting tool, pueumatic, C. Weathersen Sigualing bex, electric, A. Kempston Tire shee wrapping and appa Gates ........ 

Roof structure, gtazed, T. Thomas Silo, A. E. De Armond ratus, R. Rowley 070,568 Ve A. Gagnon........... 

Roofing material fastener, R. Fore Silo, N. Johnson Tires, puncture guard for phe umatic, T. Vending apparatus, M. P. Henvis ....... 

Roy joint, A. BR uthal Skate, D. M. Pfautz Vending machine, E. B. Sullivan 

Ketary engine, G. B. Ball Skirt gage, Hogan & MeCormick Tobacco moistener, ye Vending machine, W. R. Williams 

Kotary engine, Doke Stuicing machine, centrifugal, A. lonten... 980,001 Toggle bolt, J. E. Goewey Vending machine, R. Downey 

Rubber footwear, M. ¢ Sun implement M. Eder 980,080 41, adjustable, F. Connelly ...... Ventilater, E. W. Woods 

wk, A Brash driver, spi Fegley & Leopold ....... Vessel fender, M. Morauszky ....... 

Vessels, flexible corrugated metal wall for 


Rubber, recovery of, Ul. T. r 
rest, F. P. Olds 


Hiummet 


Sad iron, W. W. Lind 
are ty device, G. W. Markl Sodium, “" » electrolytic manufac wo placer, E. P. 3. Andrews ..... collapsible and expansible, W. M. Fulton 979,460 
Safety gate, G. K. Freak { ture . L. Hulin f meter, electr . ©. H. Johnson Wagon box, adjustable, A. E. Sutherland... 979,722 
Salt shaker, S. Iabell Soldering m, electric, A. H. & C. Po Wagon brake, BE. G. Doland 980,076 
Sand blast, closed hopper Waage Wagon, dumping, J. Heberling 
Santalol compound, R. Berendes Soldering iron he ater, Burger & Sakren Trace coupling, A. Bulley ..............-+6. Wagon loader, A. McKinney 
Sash fastener, G1. D. Joht Seldering tool, R. Staehle ° Trap. See hog trap. Wagon top, F. Geiger ......... 
Sash lock, W. A, Jordan Squares, pitch gage attachment for, J. Park Trocha cutter, Nelson & Bean ....... Wall tie, partition, T. P. Shean 
Sash lock, metal window hill peas dan Trolley guard and finder, - R. Sherm: Washer. See coal washer. 
Sash or window lock, W Stacker hay, C. Langum y Trolley stand, C. M. Fei Washing machine, 8. E. 
Sash, revérsible window, E. L. Stacker pheumatie, DD. Bergs Trouser legs, means for A - Watch movements, tool 
Sash. window, A. P. Burkhart man .. 979,412 979,780 rollers of balance wheel 
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Saw filing machine, Selfert Stay bolt drill, L. Barriekman ese 980.139 Trunk hase. J. Lysaght Water heater, B. A. Geurink 
Saw, prun J. S&S. Bennett Steam condensing apparatus, Turbine, T. J. Westerman ... Water meter, W. H. Larrabee . 
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Cowper Cowles Steering means for vessels, Hertzberg & Typewriter ribbon movement, G. A. Smith.. 979,583 
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Screw, jack, E. M, Burney Sterilization of ws or other liquids, appa Typewriting machine, D. Marinsky ... Wheels, making, A. Thompse 980,022 
Serubbing machine, A. Leigh rutus for the ¢ estra 9 Typewriting machine, H. H. Steele Winding cones and tubes, » oe 
Seal, freight car, G. B. Edgar. Sr Stoker, automatic, W IHlanna 979,849, Typewriting machine, W. J. Barron Ge. GOED. c00-0000060600000 .. 980,069 
Seating deviee, eleetrie, J. G. Wallmann Stove, blue fame ofl, C. S. Cannon Typewriting machine, W. J. Roche Windlass, W. a 979,710 
Seat post. spring, W. Harley String clasp, Stewart Typewriting machine, L. Ney ve Windmill, W. Brett 980,172 
Sectional boiler, J. B. Bernhard Structure, reinforced, D. B. Laten Typewriting machine, C. F. Crandall, reissue 13,185 Window bead fastener and. the like, Chure h 
Sectional boiler, double, J. B. Bernhard Structure, trussed, B. Harrisen Umbrellas and parasols, notch or runner head 
Selecting device, F. G. Agretl for plaster boards, H. HH. Bursen for, J. B. Riehl 9 Window frame, F. 
Separation, process of, Ti. A. Wentworth machine, A, Bevan Vacuum apparatus, E. P. Ne Wire fabric making mac 
Sewing machine, G. M. instrument, Johnson Vacunm supperting device, J. E. Corbin ..... 979,486 = = MAM... 
Sewing machine, J. C. Moore like purposes, instrument for Valv & Nicholls J. W. Baggett 

E. Hl. V. Metvill allem Wiring device, portable, J. A. 


Shade holder, Handel & Telen 
Valve, Jr. 


Suspender attachment, W. D. Flynn 


Wood, treating, F. J. Taylor 


Shade holder i! Verkin ‘ 
Shade roller support 1 ne Suspenders, Hayden & rion Valve arrangement for controlling fluid trans Woodworking machine, A. D. Catlin ...... 
Swage, casing, R. W ars, H. 980, 106 Wrappers from strips, mechanism for cut 
Shs s ¢ Moorhend Swing. G. Simon Valve controlling device, 1. H. Venn 979.725 ting. HI. Y¥. Armstrong 979,406 
Shaft shifter, J. T. 751 Switeh. A. Gering Valve disk cutting mac chine, Smith & Will Wrench, A. E. Smiley 979,805 
Shafts and the like, apparatus for centering Switching system, 0. T. Lademan jams ° 980,019 Writing implement, A. H. Grantham ...... 979,843 
G. Witliamsen N7TH.000 Telegraph apparatus, J. B. Odell for fnid pressure brakes and signals, 
Shafts, machine for rm for Telephone call recorder i hk Sande Minetor’s, C. C. Parmer ° . 979,837 
) 3. A. Lambert wT TAN, Valve operating mechanism for use in in A printed copy of the specification and drawing 
Depew att Telephone mouthpiece, Gibberd & Elias ternal combustion engines, G. Green of any patent in the foregoing list. or any patent 
blade, FL PP. Old S79 Telephone reeeiver, Thompson & Stuart Valve, radiator drain, C. C. Peck in print issued since October 4th, 18 will be fur- 
Praeger one Telephone relay or repeated, H. Morgan Valves. device for preventing ignition of nished from this office for 10 cent wrovided the 
spparatus, BE. J. Rrasseur 23 Telephone switchboard key. K. Weman ressure reducing, J. & A. B. Drager hame and number of the patent “| and the 
g mechanism, BE. & FE. K. Norten 970.549 Telephone system, 8. 8. Stolp 97 Vault light, J. J. Lawler date be given. Address Munn & Co., Inc., 361 
W. Edgertot Telephone transmitter, C. Adams Randall 980.042 Vehicle. R. C. Sayer Broadway, New York. 
un, F. Weaterbeck NTH. S12 Temperatures, generating high, W. C. Finek 980,087 Vehicle indicator, M. A. Martin 52 Canadian patents may now be etatnet by the tn- 
A. N Ty ley, re tt 12,187 Threads, apparatus fer use in the manufac Vehicle pneumatic enushien, G. J psy 128 ventors for any of the inventions named in the fore- 
fi grain and hay n. F ture of artificial silk and like Be Vehicle shoek absorber, C. G. 979.694 going list. For terms and further particulars 
Clayton 979.424 Vehicle spindles, worn, J. L. address Munn & Co., Ine., 361 Broadway. New 
stand. F. 1. Morse NTO Tile, fornace, G. W. Wood 979.627 980.071 York. 


plane is so constructed that the outer sections of 
is Bleriot higt ti tanaerous, and the planes fold back, and reduce the speed from 29.7 
says speec is da erous, 
Louls = feet to 23.1 feet. 
suggests a parachute “life saver” for aviators. 


Aeronautical Notes 


The Parseval hydro-aeroplane has created a great 
deal of interest abroad. On October 15th it flew 
about three miles over Lake Plau at Mecklenburg, and 

The newest Zeppelin, “No. IX.” is very nearly wren janding upon the surface of the lake was 
finished. It is only 330 feet long, as compared ” the slightly damaged. 
Up to the Ist of December the winnings of 

Throughout France in retrospect of the year’s prog Frenchmen in aeroplaning totaled three and one-haif 
gress, the words of Wilbur Wright at Auvours in nillion frances, Paulhan leading with 410,862 ($79,296), 
1908 are recalled: “These Frenchmen fly like hens 554 Morane and Latham following him with about 
chased by a dog.” 260,000 ($50,180) each. 

The French monoplane constructors are beginning The Astra concern are busy on two new dirigibles 
to realize the importance of building their machines = ¢o. the wrench army. ‘they are to be named the 
so that the pilot can have a clear view on all sides, “Adjutant Reaux” and the “Lieut, Chauré.” They 


Le Journal has fixed June 4th, 1911, for the start 
of its cireuit, Paris-Berlin-Brussels-London-Paris. 


and especially under him are each fitted with two Pipe 4-cylinder, 110-horse- 
The Wright machine of Count de Lambert, which power motors driving three propellers, one at the 
wag recently fitted with a 50-horse-power Gnome en ‘mre Le other two on either side above the 


gine, has been making excellent Migu.o «at a higher nacelle, amidships. 

speed than the “stock” Wright. There are many new types of monoplanes in France, 
Many of the foreign aviators who fly Blériot mono noticeably the Sommer, the Morane-Saulnier, and the 

planes have two sets of wings for the same body; Minima. The Morane monoplane greatly resembles 

one for lifting is large and quite curved, while the the Blériot XI. bis; it has a span of 32 fee 

other for racing is much smaller and very flat. 400 pounds, and uses a voles power yb. ps4 
The “ reefable-surface” aeroplane, which many ex- The Minima, built by the Société des Vehicules 

perts consider one of the greatest developments we Aerien, weighs only 120 pounds without the motor, 

may in future expect, seems already to be an actu- and has a spread of but 20 feet. A 15-horse-power 

ality In France; the Delabrosse and Christolet mono- Anzani motor is employed. 


MECHANICAL MOVEMENTS 


Powers and Devices 


E By GARDNER D. HISCOX, M. E. 
| Size 64 x 9% inches. 403 pages. 1,788 illustrations. Price, $2.50, postpaid. 
HIS isa collection of 1.788 specially made illustrations of different mechanical motions, accompanied by appropriate descrip- 
uctics ally a dictionary of mechanical movements, powers, devices and appliances and contains an illustrated 
description of the greatest varicty of mechanical movements ‘published in any language, This work covers nearly the 
whole range of the prac tics sland inventive field, and is of much value to inventors, draughtsmen, mechanics, engineers and all 
thers interested in any way in the devising and operation o f mechanical work of any description. The book ts divided into 
ciehteen sections or chapters in which the subject matter is classified under the following heads: Mechanical Powers, Trans- 
mis nof Power, Measurement of Power, Steam Power, Steam Appliances, Motive Power, Hydraulic Power and Devices, Air 
Power Appliar Electric Power and Construction, Navigation and Roads, Gearing, Motion and Devices Controlling Motion, 
Horological, \ tining, Milland Factory Appliances, Construction and Devices, Draughting Devices, Miscellaneous Devices. 


MECHANICAL APPLIANCES 


Mechanica! Movements and Novelties of Construction 


By GARDNER D. HISCOX, M. E. 
| Size 64 x 9'{ inches. 396 pages. 970 ae Price, $2.50, postpaid, 


Ts is a supplementary volur ve one on mechanical movements, Unlike the first volume, which is more elementary 


tivetext Itis 


in character, this volume cont ustrations and Geeemgsione ol m.. combinations of motions and of mechanica! de- 
vices and appliances found in di it lines of machinery. Each device is illustrated by a line drawing with a description 


retion, Miscell us Devices, Draughting Devices, Perpetual Motion. 
These two volumes sell for $2,50 each, but when both are ordered at one time, we send them prepaid to 


| Special Offer : any address in the world on receipt of $4.00. You save g1.00 by ordering the two volumes at one time, 


(L MUNN Q CO., Inc., Publishers, 361 Broadway, NEW YORK 


showing its working parts and the meth toperation. This volume contains g7o illustrations classified in twenty-three chapters, 
as follows: Mechanical Power-Lever, Tr sion of Power, Measurement of Power-Springs, Generation of Power-Steam , Steam 
Power Appliances, Explosive Motor Power an! Appliances, Hydraulic Power ard \ppliances, Air-Power Motors and Appliances, 
j G6 as anc 1 Air-Gas Devices, Mlectric Power | Devices, Navigation Vessels and M .:ine Ap pliance s, Road and Vehicles Devices, 
Railway Devices and Appliances, Gearing and Gear Motion, Motion and Controlling Devices, Horological Time Devices, Mining 
Devices and Appliances, Mill and Factory Appliances and Tools, Textile and Mar facturing Devices, Enginecring and Con- 


Trade Notes and Formule 

Wax Ink for Zincography.—Carefully melt over a 
coal fire 3 parts of Syrian asphalt, 1 part wax, 1 part 
ceresine, 1 part colophony, 2 parts American rosin; 
take the mixture from the fire and mix in 20 parts 
of oil of turpentine, stirring in the meantime. To be 
kept in well stopped bottles. 

Pipe Covering.—1.5 parts syrup, 2.5 parts rye flour, 
10 parts loam, 5 parts cows hair, 50 parts fossil meal 
(kilselguhr), and sufficient water. Over the strata 
applied layers of fabric are laid, which are coated 4% 
of an inch (5 millimeters) thick with a mixture of 
tar and lime (100 parts hot tar), into which is stirred 
15 to 30 parts of slaked, sifted lime powder. 

Preparation of Wax Powder.—Yellow bees wax is 
cut into very fine shavings and protected from dust, 
and dried at ordinary room temperature for 10 to 14 
days. The wax must then be mixed in a mortar, hav- 
ing a rough surface, with an equal quantity by weight 
of rice starch. The mixing is effected at the lowest 
possible temperature without rubbing. The powder 
mixture is finally passed through a fine tin strainer. 

Insulating Covering for Steam Pipes (according to 
Dietrich).—The cleansed pipes are coated with a prim- 
ing coat consisting of 200 parts liquid water-glass, 100 
parts of water, 150 parts fine sand and 30 parts sifted 
sawdust. The covering mixture comes next; 60 parts 
of dry loam, 8 parts sifted sawdust, 3 parts ground 
cork refuse, 4 parts potato starch, 4 parts potato dex- 
trin, 4 parts powdered water-glass, 30 parts of water. 
The loam must be well kneaded up with the water 
and add to this the previously mixed pulverized sub- 
stances. The paste-like mass is then spread with a 
trowel on the heated and primed metal surfaces, to a 
thickness of 3/16 to * of an inch (5 to 10 millimeters). 
When this layer is thoroughly dry, the top coating 
can be repeated, until the pipe covering has a total 
thickness of at least two inches (20 millimeters). 
Previous layers must always be allowed to dry thor- 
oughly. To give a smooth finish to the final coat it 
must be brushed over with water, while still wet. 
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